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TO  BELINDA  AND  THE  OTHERS 


Truly  adequate  people  possess  perceptual 
fields  maximally  open  to  experience.  That  is 
to  say,  their  perceptual  fields  are  capable  of 
change  and  adjustment  in  such  a fashion  as  to 
make  fullest  possible  use  of  their  experience. 

A greater  openness  to  experience  offers 
advantages.  It  provides  adequate  people 
more  data  and,  with  more  data,  they  are 
more  likely  to  be  right. 

The  individual  who  is  open  to  his  experi- 
ence has  a wider  source  of  data  from  which  to 
select  his  perceptions.  Yet  openness  ...  is 
learned  from  experience,  and  what  is  learned 
can  be  taught.  Education  can  help  people  to 
learn  to  be  more  open  to  their  experience.  A 
basic  goal  of  education  itself  must  be  the 
production  of  increased  openness.  What  nar- 
rows and  rigidities  human  experience  is  anti- 
thetical to  education. 

(Combs,  1962  ASCD  Yearbook) 


many 

with 

much 


Vie  have  changed  the  world  so  much  that 
unless  we  make  interior  changes  we ' M soon  be 
in  serious  trouble. 


(Cohen,  The  Beyond  Within ) 
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CHAPTER  1 


INTRODUCTION  AND  STATEMENT  OF  THE  PROBLEM 
I nt roduct i on 

"What  can  man  become?  What  is  the  ultimate  in  human 
freedom?  What  does  it  mean  for  man  to  achieve  the  fullest 
possible  fulfillment  of  his  potentialities?"  (Combs,  1965, 
p.  562).  Answers  to  these  and  similar  questions  arc  in- 
creasingly being  sought  by  searchers  and  researchers  in 
all  areas  of  human  concern.  Pioneers  such  as  Maslow,  Rogers, 
Combs,  and  others  have  contributed  much  to  the  understa nd i ng 
and  exploration  of  the  "human"  frontier.  A "humanistic 
revolution"  is  now  in  evidence  as  individuals  throughout 
the  world  are  expressing  a passionate  plea  for  respect  and 
a chance  to  fulfill  their  potential  as  human  beings.  It  is 
increasingly  imperative  that  their  plea  be  answered  by  the 
use  of  every  possible  means  for  the  development  of  human 
potential.  Indeed,  "the  freedom  to  do  one's  unique  best 
within  the  context  of  mankind  as  an  evolving  whole"  (Hubbard, 
1968,  p.  l)  is  the  deepest  human  need  of  this  age. 

Currently  there  are  three  basic  psychological  frames 
of  reference.  The  first  frame  of  reference  or  force  in  psy- 
chology emphasizes  behavioristic  theory;  second  force, 
classical  psychoanalytic  theory;  and  third  force,  humanistic 


I 
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psychology.  Humanistic  psychology  grew  from  the  need  for 
greater  actualization  of  human  potential.  Sut i ch  (1968) 

v 

announced  the  emergence  of  "Transpersona  I psychology,"  com- 
posed of  psychologists  and  other  professional  persons  who 
arc  deeply  interested  in  extending  humanistic  psychology  to 
include  a greater  emphasis  on  u I t i mate  human  capacities  and 
potent ia I i t i es . 

In  exploring  the  question  of  man's  ultimate  capacities, 
one  avenue  of  di scovery  begins  with  asking  "what  does  it 
mean  to  be  a fully  functioning  person,  operating  at  the  high- 
est peak  of  his  potentialities?  What  does  it  mean  to  be 
se I f-actua I i z i ng,  se I f - rea I i z i ng,  a truly  adequate  person 
in  the  fullest  possible  sense  of  the  word?"  (Combs,  1965, 
p.  561).  To  answer  these  questions  a good  deal  of  litera- 
ture and  research  has  been  devoted  to  studying  the  adequate, 
healthy,  fu I I y- funct i on i ng  and  se I f- actua I i z i ng  persons 
found  in  society  today  as  well  as  in  accounts  of  historical 
figures.  This  chapter  is  devoted  to  looking  at  some  of  the 
answers  to  these  questions,  some  of  the  approaches  that  are 
being  used  to  enhance  the  actualization  of  human  potential, 
and  a new  approach,  optokinetic  training. 

In  looking  at  the  behavior  of  truly  adequate  persons. 
Combs  has  found  the  following  four  characteristics  of 
their  perceptual  fields:  (l)  a positive  view  of  self;  (2) 

identification  with  others;  (3)  openness  to  experience  and 
acceptance;  and  (4)  a rich  and  available  perceptual  field 
(1962,  p.  51).  Thus,  in  order  to  develop  adequate  persons 
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it  seems  reasonable  to  suppose  that  the  provision  of 
experiences  which  encourage  the  development  of  these  char- 
acteristics might  be  a profitable  approach.  The  present 
study  will  focus  on  providing  a perceptual  experience  aimed 
at  increasing  perceptual  openness. 

Mas  low  felt  "that  the  concept  of  creativeness  and  the 
concept  of  the  healthy,  self-actualizing,  fully-human  person 
seem  to  be  coming  closer  and  closer  together,  and  may  per- 
haps turn  out  to  be  the  same  thing"  (1967,  p.  43) • Rogers 
also  described  the  fu I I y- funct i on i ng  person  as  a creative 
person.  "With  his  sensitive  openness  to  his  world,  and  his 
trust  of  his  own  ability  to  form  new  relationships  with  his 
environment,  he  is  the  type  of  person  from  whom  creative 
products  and  creative  living  emerge"  (1962,  p.  I4l).  Rogers 
found  the  f u I I y- f unct i on i ng  person  to  be  sensitively  open 
to  all  his  experiences.  In  reviewing  the  I i terature,  one  is 
repeatedly  struck  by  the  fact  that  openness  to  experience 
seems  to  be  an  important  cha ract er i st i c of  creativity  and 
human  achievement. 

Combs  observed  that  truly  adequate  persons  have  (l) 
perceptual  fields  capable  of  change  and  adjustment  in  such 
fashion  as  to  make  fullest  possible  use  of  their  exper- 
ience; (2)  the  capacity  to  accept  into  awareness  any  and  all 
aspects  of  reality;  and  (3)  less  necessity  to  defend  or 
distort  their  perceptions  to  fit  existing  patterns.  In 
short,  "their  perceptual  fields  are  maximally  open  and 
receptive  to  their  experiences"  (1962,  p.  56). 
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Openness  to  experience  is  defined  by  Corobs  (1962, 
p.  56)  as  the  ability  to  admit  evidence  into  awareness. 

The  person  who  is  open  to  his  experiences  is  characteri zed 
by  Rogers  (1959,  p.  75)  as  hav  i ng  a lack  of  rigidity;  a 
tolerance  for  ambiguity;  and  the  ability  to  receive  much 
conflicting  information  into  awareness  without  forcing 
closure  upon  the  situation.  When  one  is  open  to  his  exper- 
i ence, 

every  stimulus,  whether  originating  within 
the  organism  or  in  the  environment,  would  be 
freely  relayed  through  the  nervous  system 
without  being  distorted  by  a defensive  mech- 
anism. . . .whether  the  stimulus  was  the  im- 
pact of  a configuration  of  form,  color,  or 
sound  in  the  environment  on  the  sensory  nerves, 
or  a memory  trace  from  the  past,  or  a vis- 
ceral sensation  of  fear  or  pleasure  or  dis- 
gust, the  person  would  be  "living  it,"  would 
have  it  completely  available  to  awareness 
(Rogers,  1962,  p.  23). 

"This  kind  of  openness  is  almost  chi  Id- I ike  in  char- 
acter. It  represents  a kind  of  naivete,  a type  of  wide- 
eyed  wonder  which  permits  the  world  to  come  in,  to  be 
whatever  it  is  . . ."  (Combs,  Purkey,  *and  Avila,  1968). 

Mas  low  describes  this  perceptual  mode  as  "Taoistic  Recep- 
tivity," a quality  of  letting-be  and  noninterference,  or  of 
"letting  things  happen"  (Maslow,  1967,  p.  49).  This  inno- 
cence of  perceiving  and  behaving  seems  akin  to  the  aesthetic, 
open  mode  of  perception  similar  to  the  listener  of  music 
( Jourard,  I 968)  . 

But  as  the  grov/ing  child  learns  to  experience  and  see 
the  world  through  the  eyes  of  his  culture,  he  gradually 
surrenders  his  i nd i v i dua I i st i c outlook,  becoming  less  ori- 


5 


ginal,  less  open  to  new  experiences,  one!,  consequently, 
less  imaginative  (Krippner,  1968,  p.  53).  This  lessening 
of  imaginative  responses  has  often  been  noticed  by  teachers 
and  others  working  with  elementary  school  children.  As 
Combs  et  al.  expressed,  "it  is  sad  to  be  so  firmly  a 
prisoner  of  our  pre-conceptions  but,  fortunately,  the  cap- 
acity for  openness  we  possessed  as  children  can  be  recap- 
tured if  one  is  willing  to  work  at  it  ..."  (1968). 

Some  persons  by  virtue  of  their  inherent  curiosity 
and  perceptual  openness  have  quite  naturally  explored  new 
ways  of  perceiving.  History  is  replete  with  instances  of 
such  personal  experiments  in  perceiving  which  were  reported 
by  the  great  and  creative  minds  of  the  past.  A modern  report 
of  such  openness  to  experience  was  described  by  "Joanna 
Field,"  pseudonym  of  a British  psychoanalyst,  as  she  tells 
of  her  discovery  of  multiple  ways  of  perceiving,  ways  that 
she  found  to  be  controllable  by  what  she  called  an  "in- 
ternal gesture  of  the  mind."  She  explored  new  ways  of 
looking  and  listening  and  felt  that  her  av/areness  had  some- 
how widened  and  that  she  could  widen  or  narrow  her  beam  of 
attention  as  she  chose  (Field,  1955) - 

Because  openness  is  not  an  innate  character i st i c,  but 
is  learned  (Combs,  1962,  p.  58),  it  follows  that  various 
kinds  of  experiences  can  be  provided  in  order  to  increase 
perceptual  openness.  Perceptions  can  be  changed  through 
providing  new  kinds  of  experience  which  will  produce  new 
kinds  of  perceiving  and  through  the  deliberate  breaking  out 
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from  accustomed  patterns  (Combs  and  Snygg,  1959,  p.  356). 

Changing  perceptions  through  enriched  experiences : 

The  following  are  approaches  being  used  in  an  attempt  to 
provide  new  kinds  of  experiences  which  will  facilitate 
this  breaking  out  from  accustomed  patterns  and  so  increase 
openness  to  experience  and  awareness.  Schutz  advocates 
the  training  of  the  total  being  for  the  full  development 
of  personal  functioning. 

The  parts  of  the  body  may  be  taught  and 
trained,  exercised  and  sharpened.  The  senses 
may  be  made  more  acute  to  discriminate  smells 
and  sights.  Strength  and  stamina  can  be  in- 
creased in  the  muscles.  Sensory  awareness  and 
appreciation  can  be  awakened  so  that,  more 
sensitivity  to  bodily  feelings  and  natural 
events  can  be  developed.  Motor  control  can  be 
cultivated  so  that  development  of  mechanical 
and  artistic  skills  result,  and  coordination 
and  dexterity  improve.  The  nervous  system  can 
be  developed  through  study  and  the  acquisition 
of  knowledge  and  experience.  Logical  thinking 
end  the  creative  potential  can  be  nurtured  and 
brought  to  fruition.  Boo'i  ly  functions  con- 
trolling the  emotions  can  also  be  developed. 

Awareness  of  emotions,  appropriate  expression 
of  feelings  (and  their  relation  to  other  func- 
tions such  as  thinking  and  action)  can  be 

trained  (1967,  p.  17“ 18). 

Some  persons  have  experienced  increased  sensitivity 
and  awareness  through  either  spontaneously  or  purposively 
attacking  various  states  cf  consciousness.  The  perceptual 
experiences  of  the  sensory  deprivation  subjects,  altered 
consciousness  by  psychedelic  chemicals,  de I i r i um  of  the 
desperately  ill,  mystic  and  peak  experiences,  dreams  of 
normal  sleep  and  reverie,  altered  consciousness  through 
practice  of  contemplative  meditation,  reports  of  remarkable 
perceptions  achieved  through  the  practice  of  various  forms 
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of  Yoga,  Gestalt  therapy  exercises  of  bodily  awareness 
training,  sensory  awakening  experiences,  fasting  and 
ascetism,  and  the  practices  of  Zen  Buddhism  all  include 
as  a common  element  "openness  of  awareness  beyond  the 
bounds  of  our  heavily  conditioned,  daily  perceptual  limits" 
(Bugental,  1965,  p.  231;  Harman,  1967;  Deikrnan,  1963; 

Otto,  I 968) . 

Aaronson  has  altered  perceptual  experience  through 
the  medium  of  hypnotic  suggestion.  He  found  that  "by 
changing  the  way  in  which  the  individual  perceived  the 
world- -his  depth  perception,  time  perception,  movement 
perception,  color  perception,  and  so  on"  (Aaronson,  1966 
cited  in  Wohlwill,  1966)  there  would  be  major  behavior 
changes.  Even  autohypnosis  with  which  Zen  meditation  is 
sometimes  compared  "can  lead  to  increased  concentration, 
a focusing  of  attention,  and  an  increased  receptivity  to 
creative  ideas"  (Krippner,  1968,  p.  50)* 

•Other  approaches  to  enhancing  perceptual  openness  are 
grouped  under  the  rubric  of  sensitivity  training.  Sensi- 
tivity training  commonly  called  T-groups,  encounter  groups, 
marathon  groups,  etc.,  are  composed  of  six  to  twelve  people 
meeting  together  for  the  primary  purpose  of  personal  growth 
Some  of  the  group  interactions  are  essentially  verbal  inter 
actions  while  others  include  a variety  of  creative  tech- 
niques for  group  and  individual  se I f -exp  I orat i on  and  growth 
Psychodrama  is  another  approach  to  sensitivity  training  and 
se I f-understand i ng . Centers  such  as  Esalen  Institute, 
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Western  Behavioral  Sciences  Institute,  National  Training 
Laboratories,  Kairos,  Graduate  School  of  Business  (U.C.L.A.), 
and  others  scattered  throughout  the  country  constitute 
part  of  what.  Meslow  called  "the  eupsychian  network"  because 
they  are  "all  interested  in  helping  the  individual  grow 
toward  fuller  humanness,  and  in  helping  the  society  grow 
toward  synergy  and  health  ..."  (1968,  p.  12). 

The  area  of  perceptual  learning  and  training  is  another 
approach  to  exploring  and  increasing  perceptual  openness 
and  awareness,  but  character i zed  by  a bit  more  scientific 
rigor.  Perceptual  learning  is  defined  by  Gibson  as  "any 
relatively  permanent  and  consistent  change  in  the  perception 
of  a stimulus  array,  following  practice  or  experience  with 
this  array  . . ."  (Gibson,  1963/  p.  29).  Perceptual  train- 
ing experiments  cover  a variety  of  sensory  modes.  For 
example,  training  visual  perception  was  pioneered  by  Samuel 
Renshaw  using  the  t ach i stoscope  to  train  form  recognition. 
During  World  War  II,  increase  in  visual  skill  as  measured 
by  decreased  perceiving  time  and  correct  reproduction  was 
of  survival  significance.  During  his  research  with  college 
students,  Renshaw  observed  that  they  could  be  "trained  to 
perceive  visual  forms  at  a level  of  skill  which  ...  may 
be  classed  as  'genius'  . . ."  (1945/  p.  219). 

Environmental  enrichment  studies  are  currently  being 
conducted  with  children  and  lower  animals.  Research  with 
lower  animals  shows  the  developmental  potential  of  a per- 
ceptually enriched  environment  as  seen  in  changes  in  cortex 
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thickness,  RNA  content,  biochemical  composition,  and  brain 
weight  per  body  weight  in  favor  of  the  animals  ra i sed  in 


the  more  perceptually  stimulating  environment.  Studies 
with  human  infants  are  being  conducted  such  as  Gordon's 
"parent  education  approach  to  the  provision  of  early 
stimulation  for  the  culturally  disadvantaged"  ( 1967) » 

Another  way  of  enhancing  the  development  of  perceptual 
openness  stems  from  the  fact  that  openness  to  experience 
is  learned  partly  from  association  with  courageous,  open 
people  and  by  learning  how  "to  accept  oneself  from  having 
been  accepted  by  significant  people"  (Combs,  1965,  p.  78). 
Therefore,  ideally  all  helping  relationships  (teaching, 
counseling,  psychotherapy,  etc.)  should  encourage  and  foster 
such  liberating,  openning  experiences.  "Education  can  help 
people  learn  to  be  more  open  to  their  experience.  A basic  ^ 


goal  of  education  itself  must  be  the  production  of  in- 
creased openness"  (Combs,  1962,  p.  1 43 ) - 

Self-realization,  enlightenment,  crea- 
tivity, self-actualization,  spiritual  develop- 
ment, being  authentic,  fu I I y- funct i on i ng-- i n 
the  end  these  come  mainly  to  a single  essence, 
to  be  aware  and  to  respond:  to  become  aware, 

from  one's  own  immanent  experience,  that  we 
are  elements  of  a greater  whole  and  that  one 
has  the  choice  of  responding,  or  saying  "yes" 
to  life  with  the  whole  of  his  being,  or  being 
responsible  ( response-ab I e ) --and  so  to  choose, 
and  thereby  to  taste  of  freedom,  to  know  the 
origins  of  love,  to  find  the  essence  of  wis- 
dom, to  become  authentically  man  (Harman, 

1967,  p.  331). 

In  summary,  the  need  for  fulfillment  has  been  described 
by  a number  of  writers  as  the  fundamental  and  basic  need  for 
the  human  being.  In  the  sense  that  se I f-actua I i zat i on  and 
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individual  success  are  found  in  achieving  fulfillment,  it 
becomes  the  very  center  of  the  reason  for  his  being. 

People  vary  in  the  degree  to  which  they  have  been  able  to 
actua  I i ze  the i r potent i a I . Mu  1 1 i p I e methods  for  foster i ng  the 
actualization  of  human  potential  are  currently  being  tried. 

The  purpose  of  the  present  study  was  the  investigation  of 
optokinetic  training  as  a possible  addition  to  the  growing 
repertoire  of  perceptual  experiences  aimed  at  actua I i zi ng 
human  potential  and  particularly  the  essential  capacity  for 
perceptual  openness. 


Statement  of  the  Problem 


The  problem  stems  from  the  fact  the  "since  percep- 
tions are  the  product  of  experience,  there  in  no  more 
fruitful  way  of  affecting  or  changing  perception  than 
through  the  medium  of  some  kind  of  new  experience"  (Combs 
and  Snygg,  1959,  p.  355).  The  process  of  telling  is  an 
exper ience  which  is  facilitated  by  the  provision  of  other 
perceptual  experiences  and  "although  individuals  can  seldom 
change  their  perceptions  directly,  it  is  possible  for  us 
to  make  changes  in  the  ways  in  which  we  perceive  through 
the  kinds  of  experiences  we  seek"  (Combs  and  Snygg,  1959, 

P.  355). 

Since  openness  of  the  perceptual  field  is  a function 
of  previous  perceptual  experiences,  a fruitful  way  to  alter 
this  relationship  is  to  provide  a unique  perceptual  exper- 
ience. Therefore,  \the  purpose  of  this  study  was  to  examine 


some  of  the  effects  of  optokinetic  training  on  openness  of 
the  perceptua I field  in  order  to  determine  whether  parti- 
cipation in  an  experience  like  optokinetic  training  was 
likely  to  result  in  increased  perceptual  openness  and 
sharpened  awareness.  Although  perceptual  openness  is  a 
global  concept,  and  the  present  study  could  sample  only  a 
limited  portion  of  the  individual's  perceptua 1 field,  it 
was  possible  by  measuring  performance  on  three  perceptual 
tasks  to  make  inferences  concerning  the  degree  of  percep- 
tual openness  of  the  individual  before  and  after  perceptual 
training. 

Optokinetic  training  was  intended  to  provide  an  in- 
tense perceptual  experience;  teach,  encourage  or  induce 
increased  eye  movement  or  visual  scanning;  and  provide  a 
"t hreat-f ree"  experience  in  open  perception.  The  open 
perceptual  mode  is  character i zed  by  the  chi  Id- I ike,  pas- 
sive view  of  the  world.  Therefore,  optokinetic  training 
attempted  to  teach  the  open  perceptual  mode  by  providing 
a perceptua I experience  which  required  this  mode. 

The  search  for  ways  of  expanding  and  enriching  the 
perceptual  field  is  important  in  human  functioning.  Intel- 
ligence itself  seems  to  be  a function  of  this  expanded 
awareness.  Intelligence  is  defined  by  Combs  as  "the  ability 
to  behave  more  effectively  and  efficiently"  (1962,  p.  57)- 
If  this  reasoning  is  correct,  then  techniques  for  inducing 
increased  richness  of  the  perceptua I field  ore  important, 
and  this  study  is  an  attempt  to  discover  whether  optokinetic 
training  is  a fruitful  approach  to  the  question. 
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Conversely,  deprivation  tends  to  reduce  openness  of 
the  perceptual  field.  Research  in  areas  of  sensory  depri- 
vation give  evidence  of  the  absolute  necessity  of  an  ade- 
quate level  of  sensory  stimulation  for  development,  organi- 
zation, and  maintenance  of  healthy  perceptual  processes, 
and  in  extreme  cases  even  survival . Occurrences  such  as 
marasmus  sometimes  found  in  orphanages  due  to  deprivation 
of  human  contact,  etc.,  the  degenerated  states  of  some  in- 
st  i t ut  i ona  I i zed  persons,  victims  of  POW  camps,  individuals 
living  in  isolation,  inner  (oceanography)  and  outer  space 
experiences  as  we  I I as  control  led  laboratory  experiments 
support  the  thesis  that  adequate  environmental  stimulation 
and  perceptual  experiences  are  an  absolute,  I i fe-or-death 
matter.  As  Christopher  Burney,  survivor  of  eighteen  months' 
solitary  confinement  in  World  War  II,  remarked  "...  I 
soon  learned  that  variety  is  not  the  spice,  but  the  very 
stuff  of  life"  (1957  cited  in  Ruff,  1966). 

And  finally,  "the  capacity  for  openness  to  experience 
and  acceptance  makes  life  more  pleasant  and  exciting  for 
adequate  persons.  It  permits  them  to  feel  a greater  wonder 
and  appreciation  of  events"  (Combs,  1962,  p.  58). 

Since  openness  of  the  perceptual  field  is  a function 
of  previous  perceptual  experiences,)  the  present  study  was 
seeking  to  discover  some  of  the  effects  of  the  optokinetic 
training  experience  on  openness  of  the  perceptual  field. 

To  discover  this,  people  were  provided  with  an  optokinetic 
training  experience  and  then  determ i nat i on  of  its  effects 
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on  openness  of  the  perceptual  field  was  sought  by  measuring 
performance  on  three  perceptual  tasks:  (l)  a test  of 

perceptual  speed;  (2)  a test  of  closure  flexibility;  and 
(3)  a test  of  perceptual  (picture)  differentiation. 


CHAPTER  I I 


REVIEW  OF  RELATED  RESEARCH 
1 nt roduct i on 

The  purpose  of  the  present  study  was  to  explore  some 
effects  of  optokinetic  training  on  openness  of  the  percep- 
tual field.  A study  such  as  this  belongs  within  the  general 
purview  of  perceptual  learning  or  training  research,  and 
since  there  are  no  studies  devoted  specifically  to  this 
particular  approach  to  perceptual  training,  i.e.,  opto- 
kinetic training,  evidence  was  selected  to  indicate  its 
relationship  to  other  studies  in  this  area.  This  chapter 
is  a review  of  recent  research  devoted  to  the  exploration 
of  perceptual  learning,  perceptual  styles,  and  other  as- 
pects of  the  perceptual  process  relevant  to  the  dimensions 
of  the  present  study. 

Research  Related  to  Perceptual  Learning 

Since  perceptual  openness  and  acceptance  are  not  in- 
nate character i st i cs,  but  are  learned  (Combs,  1962,  p.  58), 
how  does  perceptual  learning  take  place?  Perceptual  learn- 
ing has  been  variously  defined  as  "the  broad  range  of  modi- 
fications of  perception  which  have  been  attributed  to  learn- 
ing ...  applied  mainly  to  cases  where  perception  under- 
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goes  a progressive  sequence  of  change  culminating  in 
stability  or  to  instances  of  discrete  stable  change" 
(Epstein,  1967,  pp . 1-2). 

Hebb  described  perceptual  learning  as  "the  modifi- 
cation of  perception  resulting  from  prior  perceptions" 
(1966,  p.  336).  He  def  ined  it  as  the  "lasting  change  in 
the  perception  of  an  object  or  event  resulting  from 
earlier  perception  of  the  same  thing  or  related  things" 
(Hebb,  1966,  p.  112).  Gibson  defined  it  as  "any  rela- 
tively permanent  and  consistent  change  in  the  perception 
of  a stimulus  array,  following  pract i ce  or  experience  with 
this  array.  . . (1963,  p.  29). 

From  the  perceptual  frame  of  reference.  Combs  and 
Snygg  (1959,  p.  1 90 ) state  that  1 earning  is  a product  of 
the  individual's  perceptua I field  and  a "direct  outgrowth 
of  the  process  of  differentiation.  . . .All  learning  of 
whatever  variety  has  as  its  basic  characteristic  a progres- 
sive differentiation  from  a more  general  perceptual  field" 
(1959,  p.  190).  Th  erefore,  perceptual  learning  as  a form 
of  learning  also  is  a function  of  progressive  differentia- 
tion within  the  perceptual  field. 

Drever  (i960)  has  classified  theories  of  perceptual 
learning  into  four  types:  judgmental,  stimulation,  asso- 

ciation, and  adaptation  theories.  With  such  broad  and 
varied  definitions  and  theories  of  perceptual  learning  it. 
is  not  surprising  that  there  are  numerous  experimental  ap- 
proaches which  stem  from  different  theoretical  frameworks. 
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Current  research  in  perceptual  learning  has  been  classi- 
fied by  Epstein  (1967)  into  five  basic  categories.  These 
categories  include  experiments  designed  to  explore  (l)  the 
effects  of  I ong-estab I i shed,  ext raexper i ment a I past  exper- 
ience; (2)  the  effects  of  controlled  past  experience,  expei — 
imental  training  or  practice;  (3)  studies  of  adaptation  to 
optically  produced  t ransformat i ons  of  the  entire  stimulus 
array;  (4)  investigations  of  perceptual  conflict;  and  (5) 
developmental  studies. 

The  present  study  falls  under  the  category  of  "effects 
of  controlled  past  experience,  experimental  training  or 
practice"  and  particularly  within  the  group  of  studies 
designated  as  "enrichment"  studies.  The  "enrichment"  tech- 
nique aims  at  providing  enrichment  of  the  exposure  history 
of  a subject  in  hopes  that  there  will  be  a positive  transfer 
of  effects  on  subsequent  tests  of  discrimination.  Typical 
of  this  type  of  approach  is  the  study  which  uses  an  "exper- 
imental (enrichment)  group  which  receives  extended  and 
continuous,  non-d i f fere nt i a I I y reinforced  exposures  to  the 
to-be-discriminated  forms  . . ."  (Epstein,  1967,  p.  3). 

The  object  is  to  determine  whether  or  not  the  prior  expo- 
sure to  the  visual  form  facilitates  visual  d i scr i m i not i on 
learning.  "The  'enrichment'  studies  seem  to  be  in  genera  I 
agreement  in  showing  that  unreinforced  prior  exposure  can 
facilitate  subsequent  d i scr i m i nat i on"  (Epstein,  1967,  p. 
296).  The  present  study'  is  simi  lar  to  the  "enrichment" 
approach  in  that  it  provides  a perceptua I experience,  but 
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differs  in  that  the  perceptual  experience  is  only  minimally 
related  to  the  pre-  and  posttest  perceptual  tasks. 

Some  of  the  transfer  of  learning  studies  fa  I I under 
the  category  of  the  environmental  enrichment  approach  such 
as  the  area  of  sensory  preconditioning,  stimulus  predif- 
ferentiation and  familiarity  researcli  wherein  the  "original 
task  does  not  consist  of  a well  defined  learning  situation 
but,  rather  of  one  in  which  the  subject  is  presented  some 
type  of  stimulus  which  is  then  utilized  in  the  subsequent 
transfer  task"  (Hall,  1966,  p.  522). 

Ber I yne  ( I 960 ) and  an  increasing  number  of  other 
psychologists  have  been  looking  at  the  effects  of  the  ex- 
ternal and  internal  stimulation  experience  on  arousal  of 
the  Reticular  Activating  System  which  serves  to  regulate 
the  organism's  level  of  activation  and,  consequently,  his 
general  level  of  functioning  at  that  point  in  time.  In 
looking  at  the  function  of  varied  experience  Fiske  and 
Maddi  outline  the  following  propositions  which  are  relevant 
to  the  present  study: 

1.  The  impact  of  a stimulus  is  its  momentary 
contribution  to  the  activation  level  of  an 
organism  (variation,  intensity,  and  mean- 
ingfulness of  the  stimulus  determine  its 

i mpa  ct  ) . 

2.  An  organism's  level  of  activation  varies 
directly  over  time  with  the  total  impact 
of  current  stimulation. 

3.  The  impact  of  a stimulus  is  derived  not 
only  from  the  intensity  and  mea  n in  gf  u I ness 
of  the  stimulus  but  also  from  the  extent 
to  which  it  provides  variation  from  prior 
st  i mu  la  t i on  . 
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4.  For  any  task,  there  is  a level  of  activa- 
tion.which  is  necessary  for  maximally  ef- 
fective performance. 

5.  The  behavior  of  an  organism  tends  to  mod- 
ify its  activation  level  toward  the  optimal 
zone  for  the  task  at  hand. 

6.  For  each  stage  in  an  organism's  sleep- 
wakefulness  cycle,  there  is  a character i st i c 
or  normal  level  of  activation. 

7 . In  the  absence  of  specific  tasks,  the  be- 
havior of  an  organism  is  directed  toward 
the  maintenance  of  activation  at  the  char- 
acteristic or  normal  level. 

8.  Negative  affect  is  ordinari ly  experienced 
when  activation  level  differs  markedly  from 
normal  level;  positive  affect  is  associated 
with  shifts  of  activation  toward  normal 
level  (1961,  p.  18-49). 

Epstein  in  his  examination  of  perceptual  learning  has 
evaluated  five  main  propositions  which  have  received  con- 
siderable experimental  support: 

I • Assumptions  that  are  learned  through  every- 
day experience  are  important  determ i nanets 
of  perception. 

2.  Practice,  in  the  form  of  prior  exposure, 
controlled  rehearsal,  or  differential  re- 
inforcement of  selective  perceiving,  can 
modify  perception. 

3.  Extended  exposure  to  conditions  of  confl i ct 
leads  to  a gradual  modification  of  percep- 
tion. 

4*  When  visual  stimulation  is  transformed  or 
distorted,  the  percei ver  adapts  to  distor- 
tion. 

5.  A variety  of  perceptual  functions  exhibit 
developmental  changes  (1967,  p.  290). 

Woh Iwill  (1966)  found  two  ma in  trends  in  research  on 
perceptual  learning:  (l)  work  on  the  individual's  adap- 

tation to  special  perceptual  conditions,  and  (2)  increasing 
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efforts  aimed  at  specifying  the  nature  of  the  mechanisms 
mediating  perceptual  learning  phenomena.  Topics  such  as 
sensorimotor  adaptation  (short-term  adaptation  effects); 
observing  and  scanning  responses  and  attentional  processes 
(eye  movements,  tactual  exploration,  visual  search,  etc.); 
mediation  of  practice  effects  in  perceptual  tasks;  per- 
ceptual mediation  of  discrimination  learning;  the  stimulus 
pred i f f ere nt i at i on  problem  and  role  of  reinforcement,  asso- 
ciative processes,  and  response  factors  (familiarity  and 
related  factors);  and  the  effects  of  experience  (animal 
research  and  research  with  children  and  adults)  are  cur- 
rently receiving  attention  from  perceptual  psychologists  of 
various  frames  of  reference. 

Evidence  of  research  in  perceptual  learning  being  con- 
ducted in  various  locations  throughout  the  world  is  found 
i n Psycho  I og i ca I Abstracts.  Unfortunately,  there  is  limited 
access  to  some  of  these  studies.  Gibson  (1963)  reports  that 
the  role  of  exploratory  movements  of  both  the  hand  and  eye 
are  being  studied  by  Russian  psychologists.  "There  are,  they 
proposed,  two  types,  (a)  searching  and  directing,  and  (b) 
pursuit  or  'gnostic'"  (Gibson,  1963,  p.  48)  movements . 

Research  on  reading  skill  embodies  findings  relevant 
to  perceptual  learning  within  a larger  context  along  with 
other  aspects  which  are  distinct  from  perceptual  learning. 
'One  aspect  of  reading  is  the  acquiring  of  the  directional 
scanning  habit.  ...  It  is  general ly  agreed  that  habits 
acquired  through  reading  experience  develop  a kind  of  per- 
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ceptual  primacy  phenomenon"  (Gibson,  1963,  p.  49).  Neisser 
in  his  studies  of  visual  search  found  that  people  show 
considerable  improvement  in  efficiency  of  performance  with 
an  extended  series  of  practice  sessions.  He  also  found 
that  a subject  could  learn  to  handle  a multiple  search 
task  os  quickly  os  a single  search  task.  For  a complex 
task  like  scanning  newsc I i pp i ngs,  optimal  efficiency  re- 
quires an  extended  period  of  practice  (Neisser,  1964). 

To  formulate  theories  of  perceptual  learning,  "the 
individual's  orienting  reaction  to  a stimulus  source,  to 
focusing  and  scanning  mechanisms,  and  to  attentional  con- 
structs designed  to  handle  changes  in  d i scr i m i nat i on  based 
on  selection  from  a complex  stimulus  input"  (Wohlwill,  1966, 
p.  208)  are  receiving  increasing  emphasis  by  psychologists. 

Research  Related  to  Perceptual  Style 

A number  of  psychological  tests  and  vari- 
ables that  are  cognitive  in  nature  although 
they  do  not  deal  directly  with  intelligence 
have  attracted  considerable  attention  in  recent 
years.  Many  of  these  other  aspects  of  mental 
functioning  can  be  reliably  measured  and  have 
been  grouped  together  loosely  as  measures  of 
cognitive  or  perceptual  style.  . . . (Holtzman, 

1966,  p.  8). 

There  are  three  main  streams  of  experimental  work  in 
the  area  of  perceptual  style  which  began  from  different 
frames  of  reference  and  seem  to  be  moving  closer  together. 
Herman' Witkin  and  his  colleagues  (1954)  explored  the  con- 
cept of  field  dependence  which  they  later  broadened  into 
the  general  concept  of  psychological  differentiation.  They 
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found  that  people  differ  consistently  in  judgmental  ability 
when  faced  with  the  conflicting  cues  of  the  figure-ground 
relationship  present  in  their  perceptual  field. 

The  second  stream  of  research  on  perceptual  style, 
cognitive  control  principles,  includes  the  work  of  Riley 
Gardner  and  others  at  the  Menninger  Foundation  (i960, 

1962).  They  have  been  investigating  perceptual  style  for 
the  past  10  years  and  have  identified  six  fairly  indepen- 
dent dimensions  which  have  been  treated  factor  analytically. 
Although  they  began  with  a psychoanalytic  theory  of  ego 
functioning  approach  to  cognitive  organization,  they  grad- 
ually blended  these  ideas  with  Gestalt  psychology  and 
Piaget's  work  on  cognitive  development  in  the  child,  and 
finally  formulated  a set  of  cognitive  control  principles 
which  characterize  an  individual's  style  of  coping  with 
his  environment.  Their  six  dimensions  or  cognitive  control 
principles  include:  (l)  field  articulation  (similar  to 

Witkin's  field  dependence);  (2)  leve I i ng-sharpen i ng;  (3) 
equivalence  range  which  became  called  conceptual  differ- 
entiation; (4)  extensiveness  of  scanning  (the  amount  of  shift- 
ing of  attention  when  trying  to  size  up  a stimulus);  (5) 
tolerance  for  unrealistic  experiences;  and  (6)  constricted- 
flexible  contro I . 

The  third  stream  of  research  in  the  area  of  perceptual 
style,  conceptual  styles,  concerns  the  work  of  Jerome  Kagan 
and  his  associates  (1963)  and  has  a more  cognitive  emphasis 
than  the  other  two  streams  which  are  more  perceptual  in 
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focus,  but^  nevertheless,  there  are  simi  lar  concepts  and 
overlapping  of  research  findings.  Kagan's  three  conceptual 
styles  include:  ana  I yt i c-descr i pt i ve,  rational,  and  infer- 
ent  i a I - cat  egor  i ca  I . 

Different  cognitive  styles  can  be  thought  of  as 
stable  individual  differences  in  mode  of  perceptual  organ- 
ization and  conceptual  categorization  of  the  externa  I en- 
vironment . . (Holtzman,  1966,  p.  8).  Some  rather 
ingenious  tests  and  experiments  have  been  devised  to  dem- 
onstrate these  various  perceptual  styles  such  as  the  two 
standardized  tests  used  in  the  present  study,  the  Closure 
Flexibility  test  and  the  Perceptua I Speed  test. 

Scanr.  i ng 

So  I ley  and  Murphy  (i960)  felt  that  the  heart  of  the 
perceptual  act  was  the  process  of  scanning.  This  process 
of  scanning  involves  the  'aiming'  of  sense  organs,  or 
indeed,  of  the  whole  body  in  such  a manner  as  to  present 
sensitive  surfaces  to  stimulus  energies"  (i960,  p.  252). 

The  individual  scans  maximally  for  exteroceptive  cues,  but 
also  for  internal  cues  as  we  I I as  memoric  cues. 

People  differ  in  the  degree  to  which  they  scan  their 
environment  for  information  which  then  becomes  a part  of 
their  perceptual  field.  Scanning  which  "represents  the 
degree  of  attention  deployment  to  objects,  object  proper- 
ties, and  events  . . (Gardner,  et  al.,  1959,  p.  82)  is 
nighly  related  to  the  quality  of  openness  of  the  individual's 
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perceptual  field.  Openness  of  the  perceptual  field  refers 
to  the  individual's  ability  to  admit  evidence  into  aware- 
ness (Combs,  1962,  p.  56)  and,  there  fore,  the  extent  to 
which  the  individual  scans  and  is  aware  of  his  environment 
helps  determine  his  openness  to  experience.  Later  Gardner 
and  his  colleagues  changed  the  title  of  this  control  prin- 
ciple from  scanning  to  "focusing"  and  determined  that  "the 
focuser  is  broadly  aware  of  many  aspects  of  the  stimulus 
field  because  he  is  constantly  scanning  the  field,  whereas 
the  nonfocuser  is  more  narrow  in  his  deployment  of  atten- 
tion. . . ."  (Gardner  et  al.,  1959,  p.  46).  The  use  of  the 
words  "scanning"  and  "focusing"  to  describe  essentially 
the  same  phenomenon  has  added  an  element  of  confusion  to 
the  I i terature  . 

Benfari  (1966)  found  that  cognitive  controls  serve 
as  regulators  of  affect  states.  He  found  that  high  scan- 
ning subjects  made  fewer  errors  in  judgment  than  limited 
scanners  who  tended  to  increase  their  error  scores.  The 
scanner  is  broadly  aware  of  many  aspects  of  the  stimulus 
field  due  to  his  attending  or  scanning  whereas  the  limited 
scanner  has  a more  narrow  deployment  of  attention.  Simi- 
larly, Piaget  found  in  his  theory  of  centration  and  decen- 
t rot  ion  that  "one  of  the  most  pronounced  characteristics 
of  preoperat i ona I thought  is  its  tendency  to  center  ... 
attention  on  a single,  striking  feature  of  an  object  of  its 
reasoning  to  the  neglect  of  other  important  aspects,  and  by 
so  doing,  to  distort  the  reasoning"  (Flavell,  1963,  p.  1 57 ) • 
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Research  Related  to  the  Dimensions  <^_the 
Present  Study  Orienting  Response 


Similar  to  the  scanning  process  in  that  it  involves 
eye  movements,  but  dissimilar  in  that  it  involves  the 
reflex,  involuntary  eye  movement  in  response  to  a novel 
stimulus  is  the  orienting  response  which  has  been  exten- 
sively investigated  by  Russian  psychologists  and  by  an 
increasing  number  of  American  physiological  psychologists. 
Berelyne  (i960)  lists  the  following  physiological  correlates 
and  components  of  the  "what  is  it?"  response  to  a novel 
stimulus  which  illustrates  the  complex  physiology  of  per- 
ceptual processes: 

I . Changes  in  Sense  Organs 

a.  The  pup i I of  the  eye  di latcs. 

b«  Photochemical  changes,  lowering  the  ab- 
solute threshold  for  intensity  of 
light,  occur  in  the  retina. 

2 • Changes  in  the  Skeletal  Muscles  that 

Direct  Sense  Organs 

a.  The  eyes  open  wide  and  turn  toward  a 
source  of  visual  stimulation;  this 
action  is  often  accompanied  by  move- 
ments of  the  head,  the  trunk,  and  even 
the  whole  body. 

b.  The  head  turns  toward  a source  cf  sound. 

c.  Animals  prick  up  their  ears. 

d.  Sniffing  occurs,  especially  in  animals 
that  use  their  olfactory  sense  much  more 
than  man. 

3 • Changes  in  Genera!  Ske I eta  I Muscu I at u re 

a.  Ongoing  actions  are  temporarily  ar- 
rested . 

b.  Genera  I muscle  tonus  rises,  increasing 
readiness  for  activity  in  the  skeletal 
muscles.  . . . 

c.  There  may  be  diffuse  bodily  movements 
and  vocalization.  ... 

d.  There  is  an  increase  in  muscular  elec- 
trical activity,  detectable  with  the 

e I ect romyograph . 
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4 * Changes  in  the  Central  Nervous  System 

a.  Alpha  waves,  when  present,  disappear 
and  give  place  to  faster,  more  i ('reg- 
ular EEG  activity. 

b.  When  slower  EEG  waves,  representat i ve 
of  drowsy  somnolent  states,  are  present, 
they  are  replaced  by  alpha  waves. 

c.  If,  however,  fast  waves  in  the  beta 
(14  to  30  cps)  or  gamma  (over  30  cps) 
range  are  already  present,  the  orienta- 
tion reaction  will  not  produce  an  EEG 
change . 

5 . Vegetative  Changes 

a.  The  blood  vessels  in  the  limbs  con- 
tract, wh i le  those  in  the  head  expand. 

b.  The  GSR  (an  i ncrease  in  the  electrical 
conductance  of  the  palm  and  sole) 
occurs . 

c.  There  are  cardiac  and  respiratory 
changes,  whose  exact  nature  varies  . . 

. (p.  81-82). 

Activation  of  the  reticular  activating  system  and  its 
beha v i ora  I correlates  accompanying  the  orienting  response 
indicate  a heightening  of  alertness,  awareness,  and  atten- 
tion as  we  I I as  an  increased  sensitivity  of  al  I sensory 
modes.  Consequently,  "when  the  subject  is  maximally  or- 
ienting, information  is  received  at  a maximum  level  . . .' 

(Mulholland,  1968,  p.  34). 

Eye  Movements 


Eye  movements  may  be  classified  roughly  as  voluntary 
as  in  some  forms  of  visual  scanning  or  involuntary  as  in  the 
eye  movements  related  to  the  orienting  reflex.  They  also 
may  be  characterized  as  horizontal,  vertical,  oblique, 
convergent,  and  sometimes  divergent.  Even  "during  fixa- 
tion on  on  object,  the  human  eye  is  constantly  in  movement, 
making  small  but  rapid  rotations"  (Yarbus,  1967,  p.  95). 
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These  sma I I,  rapid  eye  movements  or  saccades  seem  to  be 
essentia!  in  visual  acuity  and  contour  perception.  Pursuit 
eye  movements  cannot  be  put  into  action  voluntari ly  unless 
there  is  an  object  moving  in  the  field  of  vision.  Conse- 
quently, eyes  always  move  with  saccadic  movements  (short 
jumps)  when  looking  from  one  target  to  another,  but  move 
smoothly  when  following  a moving  target  and  closely  relate 
in  speed  to  that  of  the  moving  target  (Adler,  1965).  "Satis 
factory  conditions  of  perception  are  possible  when  the  speed 
of  the  object  does  not  exceed  100-200  deg/sec"  (Varbus,  1967 
P.  170). 

The  cl  ose  relationship  between  the  eye  and 
the  mind  so  frequently  symbolized  in  ancient 
drawings  has  become  very  evident  to  the  modern 
neurophysiologist.  . . . The  experienced  elec- 
troencepha  I ographer  has  learned  to  regard  care- 
fully the  influence  of  the  eyes  on  brain  func- 
tion as  represented  by  electrical  activity 
(Bickford  and  Klass,  1964,  p.  293). 

An  example  of  the  influence  of  eye  movement  on  brain 
activity  is  found  in  a particular  type  of  occ i p i ta I -par i eta  I 
electrical  activity  related  to  eye  movement  which  has  been 
referred  to  as  the  lambda  wave.  "Prominent  waves  of  this 
type  occur  in  about  10  per  cent  of  the  normal  population. 
While  the  exact  nature  of  the  phenomenon  is  not  yet  clear, 
it  appears  to  be  a cerebral  potential  evoked  by  a retinal 
stimulus  of  adequate  complexity.  . ."  (Bickford  and  Klass, 
1964,  p.  293-294).  Lambda  waves  are  found  present  when: 

(l)  a picture  of  adequate  complexity  is  viewed;  (2)  illumi- 
nation is  well  above  the  visual  thres  hold;  (3)  the  pict  ure 
is  in  clear  focus;  and  (4)  the  picture  is  inspected  by  a 
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series  of  saccadic  movements.  There  seems  to  be  some  rela- 
tionship between  the  presence  of  lambda  waves  and  interest 
and  attention.  Lambda  waves  do  not  occur  unless  the  eye 
movements  scan  across  a visual  design  of  some  sort  and  "no 
lambda  activity  occurs  during  visual  fixation"  (Bickford 
and  Klass,  1964,  p.  294). 

If  eye  movements  ...  seem  to  mediate  perceptual 
learning,  and  deve I opmenta I changes  in  perception,  these 
responses  are  ...  themselves  modified  through  learning 
and  experience.  ..."  (Wohlwill,  1966,  p.  209).  Schaffer 
and  Gould  (1964)  found  evidence  that  subjects  previously 
receiving  extended  tach i st oscop i c training  showed  a dif- 
ferent pattern  of  eye  movements  on  a visual  search  task  as 
compared  with  subjects  with  no  prior  experience.  The  prac- 
tice group  searched  more  rapidly  due  to  fewer  fixations 
in  the  search  task. 

Optok i net i c Nystagmus 

The  present  study  was  designed  to  make  use  of  a phen- 
omenon character i st ic  of  vision,  optokinetic  nystagmus. 
Optokinetic  nystagmus  is  an  involuntary,  rhythmic  oscilla- 
tion of  the  eyes.  Because  motion  of  the  head  or  motion  of 
the  surroundings  results  in  loss  of  the  visual  object,  a 
a compensatory  gaze  deviation  occurs,  allowing  the  retinal 
image  to  rema i n as  long  as  possible.  "This  is  achieved  by 
vestibular  as  well  as  by  optokinetic  ocu lo-motor  reflexes, 
and  it  therefore  seemed  logical  to  postulate  that  both  re- 
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flexes  may  have  a common  central  mechanism"  (Monnier, 

I967#  p.  205)-  Bender  and  Sha  nzer  (1964)  remarked  that 
"it  is  not  generally  appreciated  that  the  reticular  acti- 
vation system  and  the  oculomotor  pathway  are  located  in 
the  same  zone  of  the  brain  stem  tegmentum"  (cited  in 
Mu  I ho  I land,  1968,  p.  28). 

Optokinetic  nystagmus  was  first  noted  by  Purkinje  in 
1825  while  watching  a crowd  at  a cava  I ry  parade  in  Vienna 
(Smith,  1963)/  and  it  seems  likely  that  it  was  noticed 
much  earlier  due  its  common  occurrence.  It  is  character- 
ized by  a slow  pursuit  movement  in  the  di  recti  on  of  the 
moving  object  which  is  interrupted  by  a quick  return  move- 
ment of  the  eye  in  the  opposite  direction  (Monnier,  1967, 

p.  207). 

Rademaker  and  Ter  Braak  (1948)  have  distinguished  two 
levels  of  optokinetic  nystagmus.  The  first  level  is  a sub- 
cortical optokinetic  nystagmus  which  occurs  when  all  parts 
of  the  environment  move  in  the  same  direction  and  the  second, 
a cortical  optokinetic  nystagmus  in  response  to  the  move- 
ment of  a small  object  through  the  visual  field  inducing  a 
"grasp  reaction"  (cited  in  Monnier,  1967,  p.  207-208).  The 
latter,  higher  reaction  is  superimposed  on  the  subcortical 
mechanism,  has  greater  importance  in  higher  mammals,  and  is 
character i st i c of  the  optokinetic  training  process  investi- 
gated by  the  present  study. 

The  mechanism  of  nystagmus,  which  contributes 
to  some  extent  to  movement  perception,  is  coordi- 
nated in  the  reticular  formation  of  the  brain  stem 
from  convergence  of  retinal,  vestibular,  and  cor- 
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t i ca I impulses.  Thus  the  visual  perception 
of  movement  is  the  result  of  a complex  regu- 
lation of  retinal,  vestibular,  and  proprio- 
ceptive messages  with  attentiveness  and  is 
primarily  coordinated  in  the  brain  stem  and 
elaborated  in  the  cortex  (Jung,  1961,  p.  66 1 ) . 

Because  the  eye  has  a tendency  to  follow  or  track 
objects  which  move  in  the  visual  field,  the  present  study 
made  use  of  this  natural  phenomenon  to  see  whether  it  could 
serve  as  a vehicle  for  increasing  perceptual  openness.  In 
other  words,  the  present  study  was  an  attempt  to  utilize 
this  natural  phenomenon  of  nystagmus  to  increase  openness. 

Precisely  what  occurs  that  produces  the  nystagmatic 
effect  is  not  yet  fully  understood.  During  the  course  of 
the  optokinetic  training  experience  the  following  variables: 
(l)  pattern  perception  which  has  the  stimulus  properties 
of  contours,  edges,  and  interfaces  between  the  black  and 
white  f i gure-ground  borders;  (2)  the  flicker,  stroboscopic 
effect  of  the  I ight  and  shadows  reflected  from  the  moving 
surface  of  the  optokinetic  drum;  and  (3)  a balanced  rela- 
tionship between  change  and  repetition  in  the  moving  per- 
ceptual field  were  also  involved,  but  the  precise  relation- 
ship of  any  to  the  whole  process  is  not  clear.  Therefore, 
the  optokinetic  training  experience  is  treated  in  a holistic, 
experiential  manner  by  the  present  study.  Since  the  opto- 
kinetic training  device  becomes  in  large  part  the  perceptual 
field  at  that  point  in  time  for  the  attentive  individual, 
the  character i st i cs  of  the  perceptual  field  such  as  stability, 
fluidity,  intensity,  and  direction  (Combs  and  Snygg,  1959) 
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come  into  play. 

After-effect  of  Apparent  Movement 

Following  optokinetic  training,  the  subject,  when 
questioned,  frequently  reported  the  sensation  of  seeing 
stationary  objects  in  his  perceptual  field  move.  This  is 
called  the  after-effect  of  apparent  movement  (Holland, 

1965)/  and  it  lasts  for  a relatively  short  time  depending 
on  a number  of  factors  related  to  the  individual  and  the 
situation.  Other  examples  of  this  same  illusion  can  be 
found  in  natural  settings  such  as  watching  a waterfall,  the 
surface  of  a road  wh i le  driving,  the  wake  of  a boat,  a 
swiftly  moving  stream,  and  other  similar  situations,  and 
then  looking  quickly  away  at  stationary  objects  which  then 
frequently  can  be  seen  to  "stream"  in  a similar  fashion, 
but  in  the  opposite  direction  (Holland,  1965). 

Since  very  little,  if  any,  research  has  been  done  with 
optokinetic  training  illustrated  by  the  present  study  except 
perhaps  on  a minimal  level  with  lower  animals  (Jung,  1961), 
the  cl  osest  variant  of  the  phenomenon  is  the  extensive 
research  which  has  been  done  on  the  spiral  after-effect 
( Ho  I land,  I 965)  . 

The  spiral  after-effect  phenomenon  is  similar  to  the 
optokinetic  training  experience  in  that  they  both  are  char- 
acterized by  movement,  pattern,  direction,  novel  stimulation 
etc.,  but  they  differ  in  that  the  spiral  is  viewed  for  an  ex 
tremely  short  time  due  to  the  fact  that  with  massed  prac- 
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t I ce  the  after-effect  of  a particular  sp i ra I design  has 
a tendency  to  diminish  in  effect.  Consequently,  the  typical 
spiral  exposure  time  is  10  seconds  or  so.  With  in  increase 
in  the  complexity  of  the  original  stimulus  pattern,  i.e., 
visual  array  or  design  on  the  optokinetic  drum,  the  sub- 
ject can  watch  for  an  extended  period  of  time  which  could 
allow  for  the  cumulative  effect  of  repeated  stimulation 
in  a particular  sensory  mode  without  habituation  or  les- 
sening of  effect  due  to  familiarity. 

The  visual  illusion  following  the  movement  perception 
has  character i st i cs  (velocity,  persistence,  vividness, 
etc.)  similar  to  the  original  movement,  and  these  charac- 
teristics change  in  relation  to  the  color,  complexity, 
uniformity,  speed  and  brightness  of  the  surface  of  the 
original  real  movement  (Holland,  1965). 

Summary  and  Implications  for  the  Present  Study 

There  are  a number  of  attempts  being  made  using  a 
variety  of  approaches  from  different  research  orientations 
and  theoretical  frames  of  reference  to  extend  understanding 
of  the  process  of  perceptual  learning  and  the  development 
of  percept ua I organization.  Individuals  vary  in  their  per- 
ceptua  I styles  and  modes  of  organizing  and  constructing  their 
perceptual  fields.  These  perceptual  styles  con  be  modi- 
fied somewhat  through  new  perceptual  experiences  and  per- 
ceptual training.  Although  there  are  a number  of  studies 
being  done  regarding  the  process  of  perceiving  and  evaluating 
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the  degree  of  perceptual  awareness  of  the  individual  at 
that  point  in  time,  very  few  have  attempted  a controlled 
study  of  the  development  of  perceptual  openness  or  aware- 
ness through  perceptual  training  due  to  the  complexity  of 
the  task. 

The  visual  phenomenon,  optokinetic  nystagmus,  seemed 
to  have  possibilities  for  opening  and  speeding  up  per- 
ceptual awareness.  Therefore,  the  present  study  sought 
to  take  advantage  of  this  natural  phenomenon  and  determine 
whether,  through  providing  an  optokinetic  training  exper- 
ience, perceptual  openness  could  be  increased. 


CHAPTER  I I I 


EXPERIMENTAL  DESIGN  OF  THE  STUDY 
Theoret i ca  I Framework 

The  fundamental  postulates  of  perceptua I psychology 
state  that  all  behavior  is  lawful  and  that  all  behavior  is 
determined  by  the  perceptual  field  of  the  individual  at 
the  moment  of  action.  The  perceptual  field  consists  of 
"the  entire  universe,  including  himself,  as  it  is  exper- 
ienced by  the  individual  at  the  instant  of  action"  (Combs 
and  Snygg,  1959,  p.  20 ) . If  behavior  is  a function  of 
perception,  then  changing  behavior  which  is  the  chief  con- 
cern of  education  requires  some  change  in  the  individual's 
perceptua I field. 

The  characteristics  of  the  perceptual  field  include 
the  following  four  properties:  stability,  fluidity,  inten- 

sity, and  direction.  The  perceptual  field  has  a figure- 
ground  composition  and  the  "emergence  of  figure  from  ground" 
or  d i f 1 ere  nt  i at  i on  is  the  process  of  change  in  our  percep- 
tion of  events.  Therefore,  "the  intensity  with  which  events 
are  experienced  in  the  phenomenal  field  will  be  a function 
of  differentiation  and  levels  of  awareness  . . ."  (Combs 
and  Snygg,  1959,  p.  27). 

Each  of  us  is  constantly  searching  his 
field  for  detai Is  and  meanings  which  will  bet- 
ter enable  him  to  satisfy  need.  This  process 
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involves  a continual  change  in  the  percep- 
tual field  by  the  constant  rise  of  new  char- 
acters into  figure  and  consequent  I apse  of 
other  characters  into  ground.  . . . This 
process,  from  the  point  of  view  of  the  be- 
haver,  is  one  of  increased  awareness  of  de- 
tails and  is,  therefore,  called  differen- 
tiation. It  is  through  d i f ferent i at i on  that 
change  in  the  perceptual  field  and,  hence, 
change  in  behavior  occurs"  (Combs  and  Snyqq. 

1959,  P.  28-29). 

Perceptions  differentiated  in  terms  of  the  nearness  of  the 
events  experienced,  similarity,  intensity,  common  fate, 
novelty  or  contrast,  and  common  movement  or  direction 
serve  to  organize  the  perceptual  field. 

Combs  and  Snygg  (1959,  p.  2 1 0 ) list  seven  variables 
which  affect  perception.  These  variables  include:  (l) 

the  physical  organism,  (2)  time,  (3)  opportunity,  (4)  the 
effect  of  need,  (5)  goals  and  values,  (6)  the  phenomenal 
self,  and  (7)  the  restriction  of  the  field.  Because  it  has 
been  postulated  that  "a  I I behavior,  without  exception  is 
determined  by  the  perceptual  field  at  the  moment  of  action" 
and  "to  produce  change  in  behavior,  then,  it  will  be  neces- 
sary to  produce  some  change  in  the  individual's  perceptual 
field,  it  fol lows  that  alteration  of  the  seven  variables 
which  affect  perception  should  result  in  changes  in  the 
perceptual  field  and,  co nsequent I y,  change  in  behavior  to 
some  extent . 

Since  perceptions  are  the  product  of  ex- 
perience, there  is  no  more  fruitful  way  of 
affecting  or  changing  perception  than  through 
the  medium  of  some  kind  of  new  experience.  It 
is  rare  that  we  are  successful  in  changing  per- 
ceptions either  in  ourselves  or  others  simply 
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by  the  process  of  telling.  Perceptions  do  not 
change  simply  by  "willing,"  unless  this  process 
is  accompanied  by  some  kind  of  experience  as 
well.  Although  individuals  can  seldom  change 
their  perceptions  directly,  it  is  possible  for 
us  to  make  changes  in  the  ways  in  which  we  per- 
ceive through  the  kinds  of  experiences  we  seek" 
(Combs  and  Snygg,  1959,  p.  355). 

Definition  of  Terms 


Optokinetic  react i ons .--A  term  referring  to  the 
movements  of  the  eye  or  eyes  in  response  to  a moving 
v i sua I stimulus. 

Optok i net i c t ra i n i ng . --Perceptua I training  based  on 
optokinetic  responses  to  a moving  visual  stimulus  over  time. 

Perceptua  I fie  I d .--A  term  referring  to  "the  entire 

universe,  including  himself,  as  experienced  by  the  indi- 
vidual at  the  instant  of  action.  . . ."  (Combs  and  Snygg, 

1959,  P.  20). 

Ope nness  of  the  perceptual  field .--Refers  to  the 
degree  to  which  the  perceptual  field  is  capable  of  change 
and  adjustment  in  such  fashion  as  to  make  fullest  possible 
use  of  experience  and  ability  to  accept  into  awareness  any 
and  all  aspects  of  reality. 

C I osure  f I ex i b i I i ty .- - I nd i cates  the  ability  of  the 
individual  to  keep  one  or  more  definite  configurations 
in  mind  so  as  to  make  identification  in  spite  of  perceptual 
di stract ions. 

Perceptual  speed I nd i cates  the  individual's  speed  in 
finding  figures,  making  comparisons,  and  carrying  out  other 
very  simple  tasks  involving  visual  perception. 
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D i f ferent i at i on . - -The  process  of  continual  change 
in  the  perceptua  I field  as  new  characters  rise  from  ground 
into  figure;  the  increased  awareness  of  details. 

Picture  d i f fe re  nt i at i on . - - Rep resents  the  individual's 
ability  to  visually  scan  a picture  for  details. 

Statement  of  Hypothesis 

The  theoretical  position  on  which  the  present  study 
is  based  states  that  openness  of  the  perceptual  field  is  a 
function  of  previous  perceptual  experiences.  The  main 
purpose  of  the  present  study  was  to  investigate  some  of 
the  effects  of  the  optokinetic  training  experience  on  open 
ness  of  the  perceptual  field  as  measured  by  performance  on 
three  perceptual  tasks:  perceptual  speed,  closure  flexi- 

bility, and  perceptual  (picture)  differentiation.  There- 
fore, the  following  three  specific  predictions  were  stated 

Prcd  i c i:  i on  One . - -Opt  ok  i net  i c training  will  improve 
performance  on  the  perceptual  speed  task. 

Prediction  Two . - -Optok i net i c training  will  improve 
performance  on  the  closure  flexibility  task. 

Prediction  Three- -Optok i net i c training  will  improve 
performance  on  the  perceptual  (picture)  differentiation 
task . 


Optok i net i c T r a i n i ng 


The  exper i menta I treatment  experience,  optokinetic 
training,  was  an  approach  to  perceptual  learning  or  train- 
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i ng  based  on  the  natural  optokinetic  responses  to  a moving 
visual  stimulus  over  time.  The  present  study  used  the 
Optokinetic  Perceptual  Learning  Device  (Patent  Applied  For) 
as  a vehicle  for  perceptual  training  in  on  effort  to 
enhance  perceptual  processes,  and  openness  of  the  perceptual 
field  by  providing  a unique  perceptual  experience. 

Descript  ion. --The  optokinetic  perceptual  learning 
device  was  a light,  plastic  cylinder  or  drum  mounted  on 
the  turntable  of  a portable  phonograph.  The  dimensions  of 
the  drum  were  6 in.  high  and  8 in.  in  diameter;  drum  and 
phonograph  had  a combined  height  of  10  in. 

The  outer  surface  of  the  drum  was  covered  with  an  oc- 
tagonal-shaped, paper  band  composed  of  eight  Merr i am- Webster 
Pocket  Dictionary  pages.  The  pages  were  xeroxed  to  provide 
a sharp  black  and  white  contrast  which  served  as  the  stim- 
ulus pattern.  The  stimulus  pattern  was  illuminated  by  a 
h i gh - i ntens i ty  lamp  placed  at  the  right  side  of  the  subject. 
As  the  drum  moved  with  the  revolution  of  the  turntable,  the 
design  band  became  a moving  surface,  and,  therefore,  a rapid 
presentation  of  a complex  visual  stimulus. 

It  was  expected  that  the  effect  of  repeated  stimula- 
tion (pattern,  movement,  light  changes,  etc.)  occurring  over 
a sustained  (five  minutes)  would  summate,  and  serve  to 
activate  the  individual  through  the  orienting  response, 
increase  sensory  sensitivity,  and,  therefore,  openness  of 
the  perceptual  field. 

Adm inist ration. --The  subject  was  seated  comfortably 
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Figure  I.  Optokinetic  Perceptual  Learning  Device  and  subject. 
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about  20  inches  away  "From  the  drum  and  phonograph.  A 
brief  explanation  of  the  dev'ice  served  as  an  orientation 
to  the  experience.  An  exact  typescript  of  the  directions 
for  viewing  is  included  in  Appendices  A and  C.  Length  of 
stimulation  for  each  subject  receiving  the  experimental 
treatment  experience  included  a one-minute  warm-up  period 
at  16  r .p.m.  and  five  minutes  of  33  1/3  r.p.m.  actual 
training  time.  A minute  was  allowed  f o I I ow i ng  the  viewing 
period  to  allow  for  the  subject's  perception  of  the  after- 
effect of  apparent  movement.  At  33  1/3  r.p.m.  perception 
of  the  after-effect  of  apparent  movement  is  not  as  notice- 
able as  it  is  at  a slower  speed  such  as  16  r.p.m.,  and, 
therefore,  no  formal  record  was  kept  of  the  presence  or 
absence  of  this  illusion  since  it  was  not  the  primary  focus 
of  the  present  study. 

The  Perceptua I Speed  Task 

Descr i pt  ? on . - -The  first  prediction  stated  that  opto- 
kinetic training  would  improve  performance  on  the  percep- 
tual speed  task.  This  task  refers  to  the  "speed  in  find- 
ing figures,  making  comparisons,  and  carrying  out  other  very 
simple  tasks  involving  visual  perception"  (French  et  al., 
1963/  p.  31 ) and  "the  ability  to  rapidly  compare  visual  con- 
figurations and  identify  two  figures  as  similar  or  identical, 
or  to  identify  some  particular  detai I that  is  buried  in  dis- 
tracting material"  (Perceptual  Speed  Test  Manual.  1966, 

P*  I ) • The  test  was  developed  by  L.  L.  Thur stone  and 
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T.  F.  Jeffrey,  and  published  by  the  Industrial  Relations 
Center,  the  University  of  Chicago. 

Perceptual  speed  is  considered  to  embody  the  follow- 
ing sub- factors: 

(a)  speed  of  symbol  discrimination,  (b)  speed 
of  making  comparisons  . . . (c)  speed  of  form 
di scr i m i not i on  as  in  recognizing  predetermined 
but  novel  configurations,  (d)  speed  of  clas- 
sification of  readi  ly  d i scr i m i nab  I e configura- 
tions into  categories,  and  possibly  others" 

(French  et  al.,  1963,  p.  31). 

The  Perceptual  Speed  Test  was  chosen  as  an  indication 
of  the  subject  s ability  to  a I I o w data  into  awareness 
without  distortion,  i .e.,  easi ly  and  quickly,  and,  therefore, 
an  indication  of  the  degree  of  perceptual  openness. 

The  test  booklet  contains  one  page  of 
instructions  and  practice  exercises,  and  seven 
pages  of  test  items.  There  are  140  items  in 
the  test.  Each  item  presents  a figure  at  the 
left  which  is  repeated  at  the  right  as  one  of 
five  simi lar  f igures.  The  subject  marks  the 
number  of  the  figure  at  the  right  which  is 
identical  with  the  figure  at  the  left.  The 
test  is  timed,  and  is  a measure  of  the  speed  with 
which  the  subject  can  perceive  identities  in  sets 
of  simi  I ar-appear  i rig  figures.  The  Perceptual 
Speed  Test  is  a paper-and-penc i I test  and  can 
be  administered  individually  or  to  groups  ... 
(Perceptual  Speed  Test  Manual.  1966,  p.  l). 

A dm i n i s t r at  ion.  — Directions  were  tape  recorded  to 

insure  standard i zat i on  of  procedures  and  exact  typescripts 

of  the  procedures  for  each  group  are  found  in  the  Appendices 

A,  B,  C,  and  D.  The  procedure  for  administration  of  the 

Perceptual  Speed  Test  was  as  f o I lows: 

I.  Distribute  the  Perceptual  Speed  test  book- 
lets. Ask  the  subjects  to  write  their 
name,  age,  sex,  date,  occupation  Cmaj°rD, 
and  any  additional  information  that  is 
des i red . 
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2.  [jlave  subjects)  read  . . . the  directions 
on  the  first,  page.  Ask  the  subjects  to 
answer  the  three  practice  exercises.  Cau- 
tion them  not  to  open  the  test  booklets 
afte  r completing  the  practice  exercises. 

3.  Check  to  see  that  the  subjects  have  cor- 
rectly answered  the  practice  exercises. 

The  correct  answers  are : 4/  2,  5,  re- 

spectively. If  any  of  the  subjects  do  not 
have  the  correct  answers,  make  sure  that 
they  understand  the  instructions  before 
starting  the  timed  part  of  the  test.  Answer 
any  quest i ons . 

4.  When  the  subjects  are  ready,  fhave  them  read] 

say:  "When  the  signal  is  given,  turn  the 

page  and  mark  more  problems  of  the  same  kind. 
Work  rapidly  and  accurately,  but  do  not 
guess.  Wrong  answers  will  count  against 
you.  You  are  not  expected  to  finish  all 

of  the  test  in  the  time  allowed.  You  will 
have  exactly  five  minutes.  Begin."  Do 
not  answer  any  further  questions. 

5.  When  exactly  five  minutes  have  elapsed  say: 

"Stop  working,  please."  Collect  the  test 
booklets  immediately  (Perceptual  Speed  Test 
Manua I , 1966,  p.  2). 

Directions  for  the  test  are  found  in  Appendix  E along 
with  sample  items  from  the  test.  Groups  A and  B followed 
the  same  procedures  twice  during  pretest  and  posttest  ad- 
ministrations; groups  C and  D,  once. 

Time  limits  were  followed  exactly  using  a stop  watch. 
Several  minutes  were  a I lowed  for  the  communication  and 
understanding  of  directions,  and  the  test  was  timed  for 
five  mi  nute  s . 


Scor i ng . - - The  score  (S)  equals  the  number  of  right 
answers  (R)  minus  one-fourth  of  the  number  of  wrong  answers 
(W/4).  W/4  represents  the  usual  correction  for  guessing 

when  there  are  five  alternative  answers.  Omitted  answers 
are  ignored  in  scoring  the  test"  (Perceptual  Speed  Test 


Manua  1 , 1966,  p.  3).  Scoring  was  done  by  two  persons  to 
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to  insure  accuracy. 

The  Closure  FI  ext  bill' t y Task 

Descr i pt i on - The  second  prediction  stated  that  opto- 
kinetic training  v/ou  I d improve  performance  on  the  closure 
flexibility  task.  This  task  represented  "the  ability  to 
keep  one  or  more  definite  ccrf  i gurat  i ons  in  mind  so  as  to 
make  i dent  i f i cation  in  spite  of  perceptual  di  st  ract  i ons" 
(French  et  al.,  1963,  p.  9).  FI  exibility  of  closure  has 
been  compared  to  Witkin's  (1962)  f i e I d- i ndependence  concept. 

The  Closure  Flexibility  Test  (Concealed  Figures)  is 
similar  to  Witkin's  Embedded  Figures  Test  (Witkin,  1950), 
and  the  original  Gottschaldt  Figures  Test  (Gottscha I dt, 

1926,  cited  in  Vernon,  1966)  from  which  it  was  adapted. 

The  test  was  developed  by  L.  L.  Thurstone  and  T.  E.  Jeffrey 
and  is  published  by  the  Industrial  Relations  Center,  The 
University  of  Chicago.  It  measures  what  Thurstone  (1944) 
identified  as  the  "second  closure  factor"  which  concerns 
the  individual's  ability  to  hold  a co nf i gurat i on  in  mind 
despite  distraction.  "It  is  the  capacity  to  see  a given 
configuration  (diagram,  drawing,  or  figure)  which  is 
'hidden'  or  embedded  in  a larger,  more  complex  drawing, 
diagram,  or  figure"  (Closure  Flexibi I ity  Test  Manual, 

1965,  p.  I). 

The  closure  flexibility  task  was  selected  for  use  in 
the  present  study  because  it  was  one  of  the  best  objective 
measures  of  the  degree  to  which  the  individual's  perceptua I 


43 


field  was  capable  of  change  and  adjustment,  and/  hence, 
an  aid  to  inference  regarding  perceptual  openness. 

Closure  Flexibility  is  a paper-and- 
pencil  test  which  can  be  administered  indi- 
vidually or  to  groups.  The  test  booklet 
contains  one  page  of  directions  (including 
one  sample  item  and  one  practice  exercise) 
and  seven  pages  of  test  items  (49  items). 

Each  item  consists  of  a figure,  presented 
on  the  left  of  the  page,  followed  by  a row 
of  four,  more  complex,  drawings  on  the 
right.  Some  of  these  four,  more  complex, 
drawings  contain  the  given  figure  in  its 
original  size  and  orientation.  Instructions 
are  to  look  for  the  original  figure  in  each 
of  the  complex,  drawings  and  to  put  a check 
under  each  drawing  which  contains  it  and  a 
zero  under  each  which  does  not"  (C I osure 
Flexibility  Test  Manual.  1 965,  p . I ) . 

Adm i n i strat ion. — Directions  were  tape  recorded  to 
insure  standard i zat i on  of  procedures  and  exact  typescripts 
of  procedures  for  each  group  are  found  in  the  Appendix 
A,  B,  C,  and  D.  The  following  procedure  for  administra- 
tion of  the  Closure  Flexibility  test  was  followed: 

1.  Pass  out  the  Closure  Flexibility  test  book- 
lets, and  ask  subjects  to  fill  in  their 
name,  age,  sex,  occupation  (Tnajor.3,  the 
date,  and  any  additional  information  that 
is  des i red . Caution  them  not  to  open  the 
test  booklets  until  told  to  do  so. 

2.  Read  ...  the  "Directions"  section  on 
the  cover.  Then  ask  the  subjects  to  fi  I I 
in  the  practice  sample.  If  any  of  the 
subjects  do  not  get  the  correct  answers, 
make  sure  that  they  understand  what  it  is 
they  are  to  do  before  they  start  the  timed 
part  of  the  test.  Answer  any  questions  that 
are  asked. 

3.  When  you  have  finished  discussing  the  prac- 

tice exercise,  read  the  last  paragraph  on  the 
cover,  and  then  soy:  "Begin."  Do  not  answer 

any  further  questions. 

4.  When  exactly  ten  minutes  have  elapsed,  say: 

"Stop  working,  please."  Collect  the  test  book- 
lets immediately  (Closure  Flexibility  Test 
Manua  I . 1965,  p.  2). 
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Directions  for  the  test  are  found  i n the  Appendices  along 
with  sample  items  from  the  test.  Groups  A and  B received 
two  administrations  of  the  Closure  Flexibility  test  while 
groups  C and  D received  only  one.  Time  limits  were  f o I - 
lowed  exactly  using  a stop  watch.  Severa I minutes  were 
allowed  for  the  communication  and  underst and i ng  of  direc- 
tions and  the  test  was  timed  for  ten  minutes. 

Scor i ng "The  raw  score  is  the  number  of  correct 
answers  minus  the  number  of  wrong  answers.  This  scoring 
formula  is  written  S = R - W and  represents  the  usual 
correction  for  guessing"  (Closure  Flexibility  Test  Manual, 
1965,  p.  3) . All  tests  were  scored  by  two  persons  to 
insure  accuracy. 


The  Perceptual  (Picture)  Different i at  ion  Task 


The  third  prediction  stated  that  optokinetic  training 
would  improve  performance  on  the  perceptual  (picture) 
differentiation  task.  This  task  was  chosen  as  a measure 
of  the  subject's  response  fluency  to  a less  structured 
target  array  than  the  previous  perceptual  tasks  discussed 
in  the  present  study.  It  was  designed  to  yield  some  evi- 
dence for  the  relative  degree  of  perceptual  openness  indi- 
cated by  the  individual's  ability  to  di f ferent i ate,  i.e., 
his  awareness  of  details.  Again  speed  and  decisiveness 
were  factors  influencing  the  subject's  facility  for  allow- 
ing information  into  awareness.  This  task  was  designed 
by  the  Investigator. 
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Descr i pt i on . - - Th i s task  consisted  of  using  George 

Se  u r a t ' s Sunday  Afternoon  on  the Island  of  La  Grande Jatte 

(Appendix  G)  as  a target  picture  for  a verbal  description 
of  the  content  by  the  subject.  It  was  chosen  as  the  target 
picture  because  of  its  classical  precision,  use  of  hori- 
zontals and  verticals,  dark  and  light,  form  and  distance, 
and  line  and  volume  (Kuh,  1965).  Figure  and  ground  in  this 
picture  are  composed  of  sma I I dots  of  color,  and  at  times 
it  is  difficult  to  differentiate  objects  within  the  pic- 
ture. A xerox  copy  of  the  picture  was  used  in  the  present 
study  to  eliminate  the  color  variable.  The  subject  was 
asked  to  write  what  he  saw  in  the  picture.  Special  empha- 
sis was  placed  on  the  word,  saw,  as  distinguished  from  what 
he  might  already  know  about  the  picture. 

Adm i n i strat i on . - -Adm i n i strat i on  of  the  picture  dif- 
ferentiation task  occurred  before  and  after  the  experi- 
mental treatment  experience  and  between  the  administration 
of  the  other  two  tests  for  groups  A and  B.  Groups  C and 
D received  it  for  one  administration  of  the  test  series. 

The  verbal  fluency  of  the  subject /s  response  before  and 
after  experimental  treatment  was  compared  as  an  indication 
of  the  influence  of  the  treatment  experience  on  performance. 

The  task  consisted  of  one  target  picture  described 
above.  The  target  picture  was  shown  to  the  subject  and  he 
was  asked  to  write  his  name  at  the  top  of  the  picture. 

He  was  told  the  name  of  the  painter  because  earlier  admin- 
istrations of  this  task  showed  that  subjects  tended  to  try 
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to  remember  the  painter's  name  as  a part  of  their  response 
rather  than  directly  responding  to  the  visual  content. 

The  instructions  were  to  write  in  the  spaces  provided  what 
the  subject  saw  in  the  picture.  The  subject  was  allowed 
two  minutes  in  which  to  record  his  response  and  at  the 
end  of  the  two  minutes  he  was  told  to  stop  and  his  response 
sheet  collected  immediately. 

Scori ng .--The  raw  score  for  this  task  consisted  of  a 
simple  word  count  to  indicate  fluency  of  the  response. 

Each  of  the  four  groups  of  subjects  contained  individuals 
who  chose  the  more  economical  listing  form  of  response  and 
others  who  seemed  to  prefer  a textual  response.  These  two 
modes  of  response,  list  and  text,  were  treated  separately 
in  the  statistical  treatment  of  the  data. 

Design  of  the  Research 

Data  were  collected  on  three  perceptual  tasks  per- 
formed under  four  group  situations.  The  three  perceptual 
tasks  were  used  as  pretest  and  posttest  measures  for  two 
groups  and  posttest  measures  only  for  two  groups.  The 
performances  on  the  perceptual  tasks  were  used  to  measure 
the  degree  of  perceptual  openness  before  and  after  the 
experimental  treatment  experience.  The  three  tasks  in- 
cluded measures  of  closure  flexibility,  perceptual  speed, 
end  perceptual  (picture)  differentiation.  The  nature  of 
these  tasks  and  the  scoring  procedures  used  were  described 
in  a separate  section. 
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Volunteer  subjects  were  assigned  to  experimental 
treatment  groups^  using  a table  of  random  numbers.  Proce- 
dures were  standardized  for  each  of  the  four  experimental 
treatment  groups.  The  experimental  instructions  for  each 
subject  depended  on  the  group  to  which  he  was  assigned. 
Each  subject  performed  each  of  the  three  perceptual  tasks 
at  least  once.  Complete  experimental  instructions  for 
each  group  are  shown  in  the  Appendix  A,  B,  C,  and  D.  The 
details  of  these  Appendices  are  made  clear  in  the  sections 
of  this  chapter  devoted  to  the  description  of  the  tasks 
and  the  experimental  procedures  used. 

The  Sample 

The  sample  was  composed  of  40  volunteer  subjects  from 
the  1968  summer  enrollment  at  the  University  of  Florida. 
Subjects  were,  recruited  from  psychology,  education  and 
architecture  courses.  The  Investigator  visited  each  class 
with  the  permission  of  the  instructor.  The  instructor 
introduced  the  Investigator  and  the  class  was  told  that  the 
present  study  was  research  for  a doctoral  dissertation  con- 
cerning visual  perception.  The  Investigator  explained  that 
the  subjects  would  not  be  personally  evaluated,  that  the 
results  would  be  confidential,  and  that  they  would  be  paid. 
The  amount  of  time  it  would  require,  and  the  location  of 
the  testing  facilities  were  also  stated.  A sign-up  sheet 
was  then  passed  around  the  class  to  al low  volunteers  to 
select  their  appointment  time. 
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The  sample  included  students  from  16  different  aca- 
demic majors,  a male-female  ratio  of  23  males  to  17  females, 
and  an  age  range  of  19  to  53  with  a mean  age  of  28;  median, 

21;  and  mode,  19.  Further  information  concerning  the  nature 
of  the  sample  is  shown  in  Appendix  H. 

Each  student  was  paid  a dollar  for  his  services  and 
cautioned  not  to  discuss  the  experiment  with  anyone  unti I 
it  was  completed. 

Exper i menta I Procedures 

Subjects  were  assigned  by  use  of  a table  of  random 
numbers  (Blommers  and  Lindquist,  I960,  p.  512)  to  four 
10-person  experimental  treatment  groups  following  the 
Solomon  Four-Group  Design  (Solomon,  1949,  cited  in  Campbell, 
1963).  The  four  treatment,  groups  included:  (l)  pretest- 

post  te  st  a dm i n i st  rat  ion  of  the  closure  flexibility,  per  cept  ua I 
speed,  and  perceptual  (picture)  differentiation  tasks  with 
optokinetic  training  preceding  the  second  adm i n i strat i on  of 
the  tasks;  (2)  pretest-posttest  adm i n i strat i on  of  perceptual 
tasks  with  no  optokinetic  training;  (3)  optokinetic  training 
with  posttest  only;  and  (4)  posttest  only.  This  design  enabled 
determination  of  the  effect  of  testing,  and  interaction  of 
testing  and  the  treatment  experience. 

The  experimental  testing  sessions  in  which  subjects  were 
tested  on  the  perceptual  speed,  closure  flexibi lity,  and 
perceptual  (picture)  differentiation  tasks  were  held 
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TABLE  I 

EXPERIMENTAL  TREATMENT  GROUPS  AND  PROCEDURES 


Group 

PS 

PD 

CF 

0T 

PS 

PD 

CF 

A 

X 

X 

X 

X 

X 

X 

X 

B 

X 

X 

X 

X 

X 

X 

C 

X 

X 

X 

X 

D 

X 

X 

X 

in  the  office  of  the  Hayes  Apartments.  This  arrangement 
provided  a maximum  of  privacy  and  quiet  during  testing. 

The  office  was  air-conditioned,  carpeted,  and  neutral  in 
interior  design.  Every  effort  was  made  to  standardize 
environmental  conditions  during  testing.  All  subjects  were 
tested  in  the  same  setting,  and  remained  seated  during  the 
entire  testing  period.  Seating,  adequate  light,  air-  condi- 
tioning and  freedom  from  distractions  were  reasonably  uniform 
throughout.  Subjects  were  supplied  with  pencils,  test  book- 
lets, and  a firm  writing  surface.  Each  subject  received  the 
set  of  instructions  suitable  to  his  assigned  experimental 
treatment  group.  The  directions  for  each  task  are  found  in 
Appendices  E,  F,  and  G;  instructions  for  each  series  of  tasks 
ore  found  in  Appendices  A,  B,  C,  and  D. 

All  experimental  tasks  were  administered  during  the 
same  test  session.  Test  sessions  lasted  from  30  to  60 
minutes  depending  on  the  individual  and  the  experimental 
treatment  group  to  which  the  subject  was  assigned. 
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Three  tasks  were  chosen  to  measure  variables  which 

seemed  to  reflect  the  degree  of  perceptual  openness  of  the 

♦ 

individual.  Measures  of  closure  flexibility,  perceptual 
speed,  and  perceptual  (picture)  differentiation  were  used 
as  indices  of  the  openness  of  the  perceptual  field. 

1 he  closure  flexibility  task  represented  the  capacity 
to  see  a given  configuration  in  a larger  design.  The  per- 
ceptual speed  task  represented  the  ability  to  rapidly  compare 
visual  configurations.  The  perceptual  (picture)  differen- 
tiation task  indicated  the  ability  to  differentiate  details 
in  a complex  visual  array. 

Treatment  of  Data 

Based  on  the  theoretical  position  that  "openness  of  the 
perceptua  I field  is  a function  of  previous  perceptual  exper- 
iences," the  data  collected  for  this  study  were  used  to 
investigate  some  of  the  effects  of  optokinetic  training  on 
perceptual  openness.  The  degree  of  perceptual  openness  was 
evaluated  by  examining  differences  between  the  scores  of 
subjects  who  received  the  optokinetic  training  experience 
and  those  who  did  not. 

In  the  second  place,  data  were  collected  to  indicate 
the  effect  of  pretesting  on  the  experimental  treatment 
experience  and  on  subsequent  posttesting. 

Analysis  of  variance  was  used  to  determine  the  effect 
of  pretesting  and  the  comparability  of  groups  scores  both 
pre-  and  posttest  adm i n i strat i ons,  the  Duncan's  New  Multiple- 
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Range  Test  was  used  to  determine  which  of  the  differences 
between  means  were  significant,  the  Mann-Whitney  U test 
was  used  to  determine  the  level  of  significance  of  the  gain 
scores,  and  an  intercorrelation  matrix  was  constructed  to 
reveal  the  re  I at i onsh i ps  among  the  various  test  variables. 

The  majority  of  the  computations  performed  on  the  data 
were  carried  out  with  the  assistance  of  the  IBM  360-50 
computer  at  the  University  of  Florida  Computing  Center. 


CHAPTER  IV 


STATISTICAL  ANALYSIS  AND  DISCUSSION  OF  THE  RESULTS 

I nt  roduct i o n 

The  purpose  of  the  present  study  was  to  examine  some 
of  the  effects  of  optokinetic  training  on  openness  of  the 
perceptual  field.  The  degree  of  openness  of  the  perceptual 
field  was  measured  by  performance  on  three  perceptual  tasks 
perceptual  speed,  closure  flexibility,  and  picture  differ- 
entiation. Scores  on  the  tests  were  used  as  measures  of 
the  degree  of  perceptual  openness  of  the  individual  before 
and  after  the  experimental  treatment. 

Adm i n i st rat i on  for  all  four  groups  was  standardized 
according  to  the  procedures  outlined  in  Appendix  A,  B,  C, 
and  D,  Groups  A and  B received  pretest  adm i n i st rat i ons  of 
the  three  perceptual  tasks;  Groups  C and  D did  not.  Groups 
A and  C received  the  experimental  treatment  experience, 
optokinetic  training;  Groups  B and  D did  not.  Therefore, 
Group  A served  as  the  traditional  experimental  group  with 
Group  B as  the  control  group.  Groups  C and  D were  used  to 
reveal  the  effects  of  the  pretesting  experience.  The  major 
objective  of  the  study  was  met  by  determining  the  extent  to 
which  Groups  A and  B differed  in  their  abi I ity  to  perform 
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on  the  pre-  and  posttest  adm i n i st rat i ons  of  the  three 
perceptual  tasks.  The  main  and  interaction  effects  of  the 
pretesting  experience  were  determined  with  the  aid  of 
Groups  C and  D which  received  no  pretesting. 

This  chapter  is  devoted  to  the  analysis  of  the  data 
gathered  in  the  present  study.  First,  the  findings  for 
each  task  are  presented.  The  statistical  treatment  of 
results  for  each  task  included  an  analysis  of  variance, 
Duncan's  New  Mu  1 1 i p I e- Range  lest  (Duncan,  1955;  Edwards, 

I960),  and  the  Mann-Whitney  U Test  (Siegel,  1956).  An 
analysis  of  variance  was  used  to  test  the  signi  f i cance  of 
the  difference  between  means.  Following  the  analysis  of 
variance  which  concluded  that  the  means  differed  signifi- 
cantly, the  Duncan's  New  Multiple-Range  Test  was  used  "to 
determine  which  of  the  differences  between  these  means  are 
significant  and  which  are  not  ..."  (Edwards,  I960,  p.  137). 
The  Duncan's  New  Mu  It i p le -Range  Test  is  "useful  when  we  are 
concerned  with  multiple  compa  r i so  ns  among  the  means"  (Ed- 
wards, I960,  p.  136). 

On  the  advice  of  statisticians,  the  Mann-Whitney  U 
test  was  used  to  compute  the  significance  of  the  difference 
between  two  independent  samples,  the  gain  scores  for  Groups 
A and  B,  pre-post  measures  for  each  task.  The  Mann-Whitney 
U Test  was  used  to  "determine  whether  differences  in  the 
samples  constitute  convincing  evidence  of  a difference  in 
the  processes  applied  to  them"  (Siegel,  1956,  p.  95).  "This 
is  one  of  the  most  powerful  of  the  nonparamet r i c tests,  and 
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it  is  a most  useful  alternative  to  the  parametric  t test 
when  the  researcher  wishes  to  ovoid  the  t test's  assumptions. 

. . (Siegel,  1956,  p.116),  i.e.,  "they  do  not  i nvo I ve 
the  assumption  of  sampling  from  a continuous  and  normally 
distributed  population"  (Edwards,  I960,  p.  113).  The  Mann- 
Whitney  U Test  was  used  because  the  present  study  compared 
two  independent,  small  samples,  and,  in  the  case  of  the 
picture  di f fere nt i at i on  task,  unequal  N's. 

Second,  an  i ntercorre I at i on  matrix  was  computed  using 
all  task  variables  and  indicating  the  relationship  between 
pre-  and  posttest  administration  of  the  other  tasks.  Third, 
the  results  are  discussed  in  terms  of  their  relevance  to  the 
specific  predictions  of  the  present  study.  The  three  pre- 
dictions stated  that:  (l)  optokinetic  training  will  improve 

performance  on  the  perceptual  speed  task;  (2)  optokinetic 
training  wi  I I improve  performance  on  the  closure  flexibi  I ity 
task;  and  (3)  optokinetic  training  will  improve  performance 
on  the  picture  differentiation  task. 

Performance  on  the  Perceptual  Speed  Ta sk 

Pretest  and  posttest  measures  were  taken  on  the  percep- 
tual speed  task  for  Groups  A and  B,  and  only  posttest  measures 
for  Groups  C and  D.  Groups  A an  d C received  the  optokinetic 
training  experience  prior  to  the  posttest  adrn i n i st rat i on  of 
the  perceptual  speed  task. 

The  means  and  standard  deviation  scores  for  the  pretest 
administration  of  the  perceptual  speed  task  are  found  in 
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Table  2f  followed  by  the  results  of  the  analysis  of  variance 
of  those  data  in  Table  3« 

TABLE  2 


PRETEST 

PERCEPTUAL  SPEED  TASK  MEANS  AND 
STANDARD  DEVIATIONS 
(GROUPS  A AND  B) 

Group 

N 

Mean 

SD 

A 

10 

65.08 

14.6 

B 

10 

66.30 

1 1 .3 

An 

analysis  of  variance  was  undertal 

<en  in  order  to 

compare 

initial 

scores  for  Groups  A and  B. 

TABLE 

3 

PRETEST 

PERCEPTUAL  SPEED  TASK  ANALYSIS  OF 

VARIANCE  SUMMARY  TABLE 

(GROUPS  A 

AND  B) 

Degrees  of 

Sum  o f 

Mean 

F reedom 

Squares 

Square  F-ratio 

Between 

Groups 

1 

7.50 

7.50  .04 

Within  Groups  18  3,072.86  170.71 


Tota  I 


19 


3,080.36 
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The  F- ratio  shown  in  Table  3 indicates  no  significant 
difference  between  groups.  Therefore,  Groups  A and  B were 
not  significantly  dissimilar  initially. 

Table  4 depicts  the  means  and  standard  deviations  for 
all  groups  on  the  posttest  administration  of  the  perceptual 
speed  task.  This  includes  Groups  A and  B with  the  pretest 
experience  and  Groups  C and  D,  without. 

TABLE  4 

POSTTEST  PERCEPTUAL  SPEED  TASK  MEANS  AND 
STANDARD  DEVIATIONS 
(GROUPS  A,  R,  C,  D) 


GrouP  N Mean  SD 


81.82  14.21 

77.92  12.68 

62.72  15.48 

64.85  5.70 


Inspection  of  Table  4 shows  Group  A having  the  largest 
mean  score  (81.82)  on  the  posttest  adm i n i st rat i on  of  the 
pciceptual  speed  task  followed  by  G roup  B,  D,  and  C in  that 
order.  Group s A and  C received  the  optokinetic  experience 
prior  to  posttesting.  The  results  of  the  analysis  of  variance 
for  Groups  A,  B,  C,  and  D appear  in  Table  5. 


A 

B 

C 

D 


10 

10 

10 

10 
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TABLE  5 

POSTTEST  PERCEPTUAL  SPEED  TASK  ANALYSIS  OF 
VARIANCE  SUMMARY  TABLE 
(GROUPS  A,  B,  C,  AND  D) 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F--  rat  i o 

Between  Groups 

3 

2,686.70 

895.57 

5.64** 

Within  Groups 

36 

5,713.27 

158.70 

Tota  1 

39 

8,399.98 

**p  < .01 

The  differences  among  tlie  four  groups  were  significant 
(p  < .01).  To  further  investigate  the  findings  of  Table  5 
the  Duncan's  New  Mu  1 1 i p I e- Range  Test  (Duncan,  1955;  Edwards, 
I960)  was  performed  for  the  four  groups.  These  results  are 
found  in  Table  6. 

Table  6 indicates  that  Groups  A and  B differ  signifi- 
cantly from  Groups  C and  D,  but  not  from  each  other.  Groups 
C and  D do  not  differ  from  each  other.  It  is  apparent  that 
the  pretest  experience  influenced  both  Groups  A and  B. 


DUNCAN'S  NEW  MULTIPLE-RANGE  TEST  SHOWING  SIGNIFICANT  MEAN  COMPARISONS  FOR 
PERCEPTUAL  SPEED  TASK  (GROUPS  A,  B,  C,  AND  D) 
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An  analysis  of  variance  summary  of  the  perceptual 
speed  task  pre-  and  posttest  administration  scores  for 
Groups  A and  B i s found  in  Table  7*  The  source  of  varia- 
t i on  for  the  analysis  of  variance  is  the  between  and  with- 
in subjects  comparison  for  Groups  A and  B. 

TABLE  7 

ANALYSIS  OF  VARIANCE  SUMMARY  TABLE  PRE-  AND 
POSTTEST  PERCEPTUAL  SPEED  TASK  (GROUPS  A AND  B) 


Source  of  Variation 

Sum  of 

Mean 

df 

Squares 

Square 

F- rat  i o 

Between  Subjects 

19 

A (Groups  A and  B) 

1 

18.36 

18.36 

Subjects  within 

groups 

18 

6,038.87 

335.49 

0.05 

Within  Subjects 

20 

B (Pre-Post) 

1 

2,013.28 

2,013.28 

121  .20** 

AB 

1 

65.16 

65.16 

3.92 

B x Subjects 

within  groups 

18 

299.00 

16.61 

**p  < .001 

The  results  of  Tabl 

e 7 

indicate  a 

significant 

(p  < .001 

difference  between  the  pre- 

and  posttest  scores  for 

Groups 

A and  B,  but  the  interaction 

between  G 

roups  A and  B 

with  pre 

and  posttest  scores  does 

not 

vary  significantly. 

Table  26  (Appendix 

J)  i 

1 1 ust rates 

the  response 

changes 
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across  two  adm i n i st rat i ons  of  the  perceptual  speed  task 
for  Groups  A and  B.  Group  A hod  a mean  gain  of  16.75; 

Group  B hod  a mean  gain  of  11.62.  There  was  a mean  gain 
difference  between  Groups  A and  B of  5.125.  The  tendency 
was  in  the  direction  indicating  that  the  optokinetic  exper- 
ience resulted  in  better  mean  scores  on  the  second  adminis- 
jt  rat i on  of  the  perceptual  speed  task.  Table  8 depicts  the 
Mann-Whitney  U Test  (Siegel,  1956)  used  to  determine  the 
significance  of  the  difference  between  the  gain  scores  for 
Groups  A and  B. 

The  results  of  Table  8 indicate  that  the  difference 
in  gain  scores  for  Groups  A and  B is  significant  at  the  .05 
level.  It  would  appear  that  optokinetic  training  did  im- 
prove performance  on  the  perceptual  speed  task  when  pre- 
ceded by  the  pretest  experience.  The  first  prediction  is 
supported . 
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TABLE  8 


MANN-WHITNEY  U TEST 
PERCEPTUAL 
(GROUPS  A 

FOR  GAIN  SCORES 
SPEED  TASK 
AMD  B) 

ON 

Group  A 
Subject 

Ga  i n 

Rank 

Group  B 
Subject 

Ga  i n 

Rank 

A 10  - 

24.50 

20 

B20 

1 1 .00 

7 

A 1 1 

14-25 

1 1 

B2I 

20.50 

16.5 

A 1 2 

7.25 

4 

B22 

6.25 

2 

A 1 3 

17.00 

14 

B23 

14.00 

10 

A 1 4 

22.50 

19 

B24 

9.00 

6 

A 1 5 

20.50 

16.5 

B25 

8.75 

5 

A 1 6 

18.75 

15 

B26 

15.25 

12 

A 1 7 

7.25 

3 

B27 

2.00 

1 

A 1 8 

13.25 

8 

B28 

16.00 

13 

A 1 9 

22.25 

18 

B29 

13.50 

9 

Total 

167.5 

R2  = 128.5 

Tot  a 1 

116.25  R j 

= 81 . 

Mean 

16.75 

U = 26.5*  Mean 

11.62 

*P  < .05 


Performance  on  the  Closure  Fiexibiii t y Task 

Groups  A and  B received  two  adm i n i st rat i ons  of  the 
closure  flexibility  task;  groups  C and  13  received  posttest 
administration  only. 

Means  and  standard  deviations  for  Groups  A and  B on 
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the  pretest  administration  of  the  closure  flexibility  task 


are  found  in  Table  9- 

TABLE  9 

PRETEST  CLOSURE  FLEXIBILITY  TASK  MEANS  AND 
STANDARD  DEVIATIONS 
(GROUPS  A AND  B) 


Group  N Mean  SD 


A 10  101  17.50 

B 10  90  29.90 


An  analysis  of  variance  was  performed  to  determine 
whether  the  difference  in  pretest  mean  scores  between  Groups 
A and  B was  significant.  The  results  of  that  analysis  are 
found  in  Tabl e 10. 

TABLE  10 

PRETEST  CLOSURE  FLEXIBILITY  TASK  ANALYSIS  OF 
VARIANCE  SUMMARY  TABLE  (GROUPS  A AND  B) 


Source 

df 

Sum  of 
Squares 

Mean 
Squa  re 

F- rat  i o 

Between  Groups 

1 

594.05 

594.05 

0.99 

Within  Groups 

18 

10,802.92 

600.16 

Tot  a I 


19 


I I / 396.96 
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The  F-ratio  for  the  results  of  Table  10  was  not  sig- 
nificant. It  would  appear  that  Groups  A and  B did  not 
differ  significantly  on  the  pretest  measure  of  the  closure 
flexibility  task . 

Table  II  depicts  the  means  and  standard  deviations 
for  Groups  A,  B,  C,  and  D on  the  posttest  adm i n i st rat i on  of 
the  closure  flexibility  task.  There  was  no  pretest  admin- 
istration for  Groups  C and  D for  this  task. 


TABLE  II 

POSTTEST  CLOSURE  FLEXIBILITY  TASK  MEANS  AND 
STANDARD  DEVIATIONS 
(GROUPS  A,  B,  C,  AND  D) 


Group 

N 

Mean 

SD 

A 

10 

133.90 

22.13 

B 

10 

116.80 

39.59 

C 

10 

83.40 

23.93 

D 

10 

75.80 

23.36 

The  ana 

lysis  of  variance  per 

formed  on  the 

posttest 

scores  for  a 

II  groups  is  found  in 

Table  12. 
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TABLE  12 

POSTTEST  CLOSURE  FLEXIBILITY  TASK  ANALYSIS  OF 
VARIANCE  SUMMARY  TABLE  (GROUPS  A,  B,  C,  AND  D) 


Source 

df 

Sum  of 
Squa  res 

Mean 
Squa  re 

F- rat i 0 

Between  Groups 

3 

22,681 .47 

7, 560.49 

9.58*** 

Within  Groups 

36 

28,574.57 

793.74 

Tota  1 

39 

5 1 , 256.04 

***p  < .001 


Table  12  shows  a F-ratio  of  9*58  which  was  significant 
at  the  .001  level,  indicating  variability  among  the  four 
groups . 

To  clarify  the  results  of  Table  12,  and  test  the  sig- 
nificance of  the  difference  between  pairs  of  means,  Duncan's 
New  Mu  1 1 i p I e- Range  Test  (Duncan,  1955;  Edwards,  I960)  was 
employed.  Table  13  shows  the  results  of  this  test. 

The  results  of  Table  13  indicate  that  Groups  A and  B 
differ  significantly  from  Groups  C and  D,  but  not  from  each 
other.  Groups  C and  D do  not  differ  significantly  from  each 
other.  Therefore,  the  pretest  experience  again  served  to 
d i f ferent i ate  Groups  A and  B from  Groups  C and  D. 


DUNCAN'S  NEW  MULTIPLE-RANGE  TEST  SHOWING  SIGNIFICANT  MEAN  COMPARISONS  FOR 
POSTTEST  CLOSURE  FLEXIBILITY  TASK  (GROUPS  A,  B,  C,  AND  D) 
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The  analysis  of  variance  summary  table  for  pre-  and 
posttest  closure  flexibility  task  scores  between  and  within 
subjects  for  Groups  A and  B is  illustrated  by  Table  14. 

TABLE  14 

ANALYSIS  OF  VARIANCE  SUMMARY  TABLE  PRE-  AND 
POSTTEST  CLOSURE  FLEXIBILITY  TASK  (GROUPS  A AND  B) 


Source  of  Variation 

df 

Sum  of 
Squares 

Mean 

Square 

F- rat  i 0 

Between  Subjects 

19 

A (Groups  A and  S) 

1 

1,960.16 

1,960.16 

Subjects  within 
groups 

18 

28,240.00 

1,568.89 

1 .25 

Within  Subjects 

20 

B ( Pre -Post) 

1 

8,880.47 

. 8,880.47 

148.91** 

AB 

1 

96.21 

96.21 

1 .61 

B x Subjects 
within  groups 

s nn  1 

18 

1,073.44 

59.64 

The  F-ratio  of  the  comparison  between  the  pre-  and  post- 
test scores  indicates  that  Groups  A and  B scores  differed 
significantly  (p  < .001). 

To  further  explore  the  differences  between  the  pre-  and 
posttest  performance  on  the  closure  flexibility  task.  Table 
2 7 (Appendix  J)  i I lustrates  the  response  changes  across  two 
administrations  of  the  closure  flexibility  task,  for  Groups 
A and  B.  The  mean  gain  score  for  Group  A was  32.9;  Group  B, 
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26.7-  The  difference  between  the  mean  gain  scores  for 
Groups  A and  B was  6.2.  Table  21  i I lustrates  the  use  of 
the  Mann-Whitney  U Test  (Siegel,  1956)  to  determine  the 
significance  of  the  difference  between  the  mean  gain  scores 
for  Groups  A and  B. 

TABLE  15 

MANN-WHITNEY  U TEST  FOR  GAIN  SCORES  ON 
..  CLOSURE  FLEXIBILITY  TASK  (GROUPS  A AND  B) 


Group  A 

Group  B 

Subject 

Ga  i n 

Rank 

Subject 

Ga  i n 

Rank 

AIO 

47 

20 

B20 

6 

1 

A 1 1 

28 

9 

B2I 

45 

18 

A 1 2 

30 

10 

B22 

40 

16.5 

A ! 3 

18 

2.5 

B23 

35 

14 

A 1 4 

46 

19 

B24 

19 

4 

A 1 5 

33 

12.5 

B25 

33 

12.5 

A 1 6 

27 

8 

B26 

20 

5.5 

A 1 7 

22 

7 

B27 

18 

2.5 

A 1 8 

38 

15 

B28 

31 

1 1 

A 1 9 

40 

16.5 

B29 

20 

5.5 

Total 

329 

R =119.5 

Tota  1 

26  7 R 

= 90.5 

2 

1 

N 

10 

N 

10 

Mean 

32.9 

U = 35.5 

Mean 

26.7 
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The  U of  35*5  was  not  significant.  The  trend  was  in 
the  direction  of  significance,  but  requ i red  a score  of  less 
than  26.7  to  be  significant.  It  would  appear  that  opto- 
kinetic training  did  not  improve  performance  on  the  closure 
flexibility  task.  The  second  prediction  was  not  supported. 

Performance  on  the  Picture  D i fferent i at  ion  Task 

As  explained  in  Chapter  III,  a measure  was  taken  of 
the  ability  to  d i f fere nt i ate  items  from  a target  picture. 

The  picture  d i f f erent i at i on  scores  for  each  subject  are 
presented  in  Appendix  H,  Tables  37  end  38. 

In  response  to  the  open-ended  instructions  "write  what 
you  see  in  the  picture"  some  of  the  subjects  chose  listing 
as  their  response  vehicle  while  the  remainder  chose  a text 
response.  In  each  group  there  was  a sp I i t in  response  style 
between  list  and  text  responses.  The  list  and  text  responses 
are  for  the  most  part  treated  separately  statistically. 

Table  16  and  Table  28  (Appendix  J)  indicate  the  means 
and  standard  deviations  for  the  pretest  administration  of 
the  picture  differentiation  task  for  Groups  A and  B separated 
in  terms  of  whether  the  subject  used  the  list  or  text  style 
of  response. 


69 


TABLE  16 

PRETEST  PICTURE  DIFFERENTIATION  TASK  MEANS  AND 
STANDARD  DEVIATIONS  (GROUPS  A AND  B) 


Group 

N 

Mean 

SD 

Group  A ( Row  1 ) 

10 

List  (Col  1 ) 

7 

19.29 

8.56 

Text  (Col  2) 

3 

38.33 

9.81 

Group  B (Row  2) 

10 

List  ( Co  1 1 ) 

3 

35.00 

19.98 

Text  (Col  2) 

7 

43.14 

13.61 

An  analysis  of  variance  was  computed  and  the  results 


of  that  analysis  are  found  in  Table  17 • 

TABLE  17 

ANALYSIS  OF  VARIANCE  SUMMARY  TABLE  FOR  GROUPS  A AND  B, 
LIST  AND  TEXT  PRETEST  PICTURE  DIFFERENTIATION  TASK 


Source 

df 

Sum  of 
Square 

Mean 
Squa  re 

F- rat  i o 

Group  A,  B (Rows) 

1 

442.28 

442.28 

2.78 

List,  Text  (Cols) 

1 

776.29 

776.29 

4.89* 

1 nteract i on 

1 

124.87 

124.87 

0.79 

Within 

16 

2,540.96 

158.81 

*P  C .05 
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The  significant  F-ratio  (p  < .05)  found  in  Table  17 
indicates  that  responses  on  the  pretest  adm i n i st rat i on  of 
the  picture  differentiation  task  were  slightly  longer  for 
the  textual  style  response  than  the  listing  style  of 
approach. 

Tables  18  and  29  (Appendix  J)  illustrate  the  means 
and  standard  deviations  for  the  posttest  adm i n i st rat i on  of 
the  picture  d i fferent i at i on  task  for  all  groups  separated 
by  list-text  categories  of  response. 
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TABLE  18 

MEANS  AND  STANDARD  DEVIATIONS  FOR  POSTTEST 
PICTURE  DIFFERENTIATION  TASK  (ALL  GROUPS) 


Group 

N 

Mean 

SD 

Group  A ( Row  1 ) 

10 

List  ( Co  1 1 ) 

7 

23.57 

10.80 

Text  (Col  2) 

3 

51  .67 

8.39 

Group  B (Row  2) 

10 

List  (Co  1 1 ) 

6 

41.50 

16.84 

Text  (Col  2) 

4 

42.00 

13.17 

Group  C (Row  3) 

10 

List  ( Co  1 1 ) 

4 

23.75 

1 1 .30 

Text  (Col  2) 

6 

32.67 

14.21 

Group  D (Row  4) 

10 

L i st  ( Co  1 1 ) 

5 

27.20 

18.43 

Text  (Col  2) 

5 

37.80 

9.34 

An  ana  lysis 

of  variance  was 

performed  on 

scores  obtained 

for  all  groups  and  categories  of  response,  the  results  of 
which  appear  in  Table  19. 
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TABLE  19 

ANALYSIS  OF  VARIANCE  SUMMARY  TABLE  FOR  GROUPS  A,  B,  C,  AND  D 
LIST  AND  TEXT  POSTTEST  PICTURE  DIFFERENTIATION  TASK 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F- rat  i o 

Group  ABCD  (Rows)  3 

980.87 

326.96 

1 .78 

List,  Text  (Co 

Is)  1 

1,354.09 

1,354.09 

7.37* 

1 nteract i on 

3 

942.35 

314.12 

1 .71 

Within 

32 

5,877-57 

183.67 

*p  < .05 


The  significant  F-ratio  of  7*37  (p  .05)  indicated 
that  subjects  using  a text  response  showed  a greater  out- 
put than  the  listers. 

Response  changes  across  two  administrations  of  the 
picture  differentiation  task  for  Groups  A and  B are  illus- 
trated in  Table  30  (Appendix  I).  Group  A has  a mean  gain 
of  7 and  Group  B has  a mean  gain  of  3*  There  is  a difference 
of  4 between  the  mean  gain  scores  for  Groups  A and  B. 

The  Mann-Whitney  U test  was  performed  to  determine 
whether  the  difference  between  groups  was  significant  and 
the  results  of  this  test  are  found  in  Table  29. 

The  results  of  the  Mann-Whitney  U Test  show  a U of  45 
which  is  not  significant.  Therefore,  although  there  is  a 
difference  between  Groups  A and  B,  it  is  not  of  a magnitude 
necessary  to  qualify  as  significant. 
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Tables30  and  31  (Appendix  l)  depict  the  response  changes 
across  two  administrations  of  the  picture  differentiation 
task  for  Groups  A and  B Listing  category  of  response. 

An  inspection  of  Table  31  shows  that  Group  A (List) 
had  a mean  gain  of  4.28;  Group  B (List)  had  a mean  gain  of 
2.67.  There  was  a difference  between  Groups  A and  B mean 
gain  scores  of  I . 6 1 in  favor  of  Group  A. 

TABLE  20 

MANN-WHITNEY  U TEST  FOR  GROUPS  A AND  B GAIN  SCORES  ON 
PICTURE  DIFFERENTIATION  TASK 


Group  A Group  B 

Subject  Gain  Rank  Subject  Gain  Rank 


AI0 

8 

13 

B20 

9 

14 

A 1 1 

15 

18 

B2I 

2 

6.5 

A 1 2 

7 

11.5 

B22 

1 

5 

AI3 

13 

16 

B23 

4 

9 

AI4 

5 

10 

B24 

2 

6.5 

AI5 

0 

3.5 

B25 

-27 

1 

A 1 6 

0 

3.5 

B26 

-16 

2 

AI7 

12 

15 

B27 

14 

17 

A 1 8 

7 

11.5 

B28 

24 

20 

A 1 9 

3 

8 

B29 

17 

19 

Tota  1 

70 

R =110 
2 

Tota  1 

30  R 
1 0 

= 100 

N 

10 

N 

Mean 

7 

U = 45 

Mean 

3 
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The  results  of  the  Mann-Whitney  U Test  performed  to 
determine  the  significance  of  the  difference  in  gain  scores 
for  subjects  in  Groups  A and  B (list)  response  are  illus- 
trated by  Table  21. 

TABLE  21 

MANN-WHITNEY  U TEST  FOR  PICTURE  DIFFERENTIATION  PRE-POST 
GAIN  SCORES  GROUPS  A AND  B (LIST) 


Group  A 
Subject 

Ga  i n 

Rank 

Group  B 
Subject 

Ga  i n 

Rank 

AIO 

8 

10 

B2I 

2 

3.5 

A 1 2 

7 

8.5 

B23 

4 

6 

A 1 4 

5 

7 

B24 

2 

3.5 

A 1 5 

0 

1.5 

A 1 6 

0 

1.5 

A 1 8 

7 

8.5 

A 1 9 

3 

5 

Total 

30  R 
7 

= 42.0 

Total 

8 R 

2 

= 13.0 

N 

N 

3 

Mean 

4.28 

U = 14 

Mean 

2.67 

U '=  7 

The  Mann-Wh i t ney  U Test  of  the  significance  of  the  dif- 
ference in  gain  scores  for  Groups  A and  B (List)  yields  a U 
of  7 which  is  not  significant. 


Table  22  depicts  the  response  changes  across  two  admin 
istrations  of  the  picture  differentiation  task  for  Groups  A 
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and  B subjects  who  used  the  text  response. 

Examination  of  Table  32  (Appendix  J)  shows  that  the 
mean  gain  for  Group  A is  13-33;  Group  B,  12.75*  Group  A has 
a mean  gain  of  .58  greater  than  Group  B. 

The  results  of  the  Mann -Whitney  U Test  performed  to 
determine  the  significance  of  the  difference  in  gain  scores 
between  Groups  A and  B subjects  who  used  the  text  response 
is  shown  in  Table  22. 

TABLE  22 

MANN-WHITNEY  U TEST  PICTURE  DIFFERENTIATION  TASK 
GROUPS  A AND  B PRE-POST  GAIN  SCORES  (TEXT) 


Group  A 
Subject 

Ga  i n 

Rank 

Group  B 
Subject 

Ga  i n 

Rank 

A 1 1 

15 

5 

B20 

9 

2 

A 1 3 

13 

4 

B22 

1 

1 

A 1 7 

12 

3 

B28 

24 

7 

B29 

17 

6 

Tota  1 

40  R 

= 12 

Total 

51  R 

2 

= 16 

N 

3 

N 

4 

Mean 

13*33 

U = 6 

Mean 

12.75 

U '=6 

The  Mann-Whitney  U Test  of  the  significance  of  the 
difference  in  gain  scores  for  Groups  A and  B (Text)  yields 
a U of  6 which  is  not  significant.  The  third  prediction  is 
not  supported. 
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1 ntercorre I at i on  Analysis 

In  order  to  determine  the  relationship  between  the 
pre-  and  posttest  administrations  of  the  three  perceptual 
tasks,  an  i ntercorre I at i on  matrix  was  computed.  Table  33 
(Appendix  J)  shows  the  means  and  standard  deviations  for  pre- 
and  posttest  administrations  of  the  perceptual  speed,  closure 
flexibility,  and  picture  differentiation  tasks.  Table  34  (Ap- 
pendix J)  illustrates  the  i ntercorre I at i ons  between  pre- 
and  posttest  scores  for  the  same  task  with  pre-  and  post- 
test scores  for  the  other  tasks. 

The  i nt ercorre I at i on  analysis  shown  in  Table  34  (Appendix 
J)  indicates: 

1.  The  Groups  A and  B subjects  who  received  the  pre- 
and  posttest  adm i n i st rat i ons  of  the  perceptual  speed  task 
show  a correlation  coefficient  of  .89  (p  ^ .01)  which  indi- 
cates the  high  test-retest  reliability  of  the  Perceptual 
Speed  Test  despite  the  change  in  the  mean  performance. 

2.  The  pre-post  correlation  for  the  closure  flexi- 
bility task  has  a high  correlation  coefficient  (.96,  signi- 
ficant at  the  .01  level)  which  indicates  the  high  test-rctest 
reliability  of  the  Closure  Flexibility  Test. 

3.  The  pre-post  relationship  for  the  picture  differ- 
entiation task  yields  a correlation  coefficient  of  .79 

(p  < .01)  which  reflects  the  change  in  response  mode  for 
three  subjects  in  Group  B primari ly  and,  therefore,  a sharp 
reduction  in  score  from  pre-post.  However,  it  still  shows 
a sufficient  test-retest  reliability  level. 
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4.  The  perceptual  speed  and  closure  flexibi  I i ty  tasks 
are  highly  correlated  with  each  other.  The  correlation  of 
pretest  measurements  for  these  two  tasks  yields  a correla- 
tion coefficient  of  .59  (p<.0l);  posttest  comparison,  .73 
(pC'.OI). 

5.  Pretest  closure  flexibility  and  pretest  picture 
differentiation  yield  a negative  correlation  coefficient  of 
-.43  which  is  not  significant. 

6.  Posttest  closure  flexibi  I i ty  and  posttest  picture 
differentiation  show  no  correlation,  r = 0.00. 

7.  Pretest  perceptual  speed  correlated  with  pretest 
picture  differentiation  is  .16  and  not  significant. 

8.  Posttest  perceptual  speed  correlated  with  posttest 
picture  differentiation  is  .17  and  not  significant. 

9.  Pretest  picture  differentiation  and  posttest  clo- 
sure flexibility  yield  a negative  correlation  coefficient 
of  -.48  which  is  significant  at  the  .05  level. 

D i scuss i on 

Prediction  One. --The  first  prediction  set  forth  by 
the  present  study  stated,  "Optokinetic  training  will  improve 
performance  on  the  perceptual  speed  task."  In  reviewing  the 
findings  of  this  study,  an  analysis  of  variance  for  Groups 
A and  B showed  that  they  did  not  differ  initially  on  the 
perceptual  speed  task  (Table  3)-  Although  both  groups  im- 
proved their  performance  on  the  second  administration  of  the 
PS  task.  Group  A which  received  the  optokinetic  experience 
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showed  a statistically  significant  gain  (Table  8).  Com- 
paring the  posttest  performance  for  Groups  A,  B,  C,  and  D, 
the  differences  among  groups  were  significant  at  the  .01 
level  (Table  5)«  The  Duncan's  New  Multiple-Range  Test 
showed  that  Groups  A and  B differed  significantly  (p  .05) 
from  Groups  C and  D,  but  not  from  each  other  (Table  6). 
There  was  a significant  (p  ^ .001)  difference  between  pre- 
and  posttest  scores  for  Groups  A and  B (subjects),  but 
statistical  interaction  between  Groups  A and  B (subjects) 
was  not  significant  (Table  7)-  The  Mann-Whitney  U Test 
showed  that  Group  A had  a significantly  (p  .05)  higher 
mean  gain  score  (Table  8). 

Significant  differences  were  discovered  between  Group 
A which  received  t he optok i net i c experience  and  Group  B 
which  did  not,  but  Group  C which  also  received  the  opto- 
kinetic experience  without  the  pretesting  experience  did 
not  differ  from  Group  D which  received  neither.  Apparently 
the  pretesting  experience  served  to  provide  a mental  or 
perceptual  set  which  was  enhanced  by  the  optokinetic  exper- 
ience as  shown  by  the  posttest  performance, 
i In  summary,  then,  optokinetic  training  did  signifi- 

cantly improve  performance  on  the  perceptual  speed  task 
when  it  was  preceded  by  the  pretest  perceptual  experience 
which  supported  the  first  prediction. 

Prediction  Two. --The  second  prediction  stated,  "Opto- 
kinetic training  wi  I I improve  performance  on  the  closure 
flexibility  task."  In  reviewing  the  findings  of  this  study. 
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analysis  of  variance  indicated  that  Groups  A and  B did  not 
differ  initially  on  the  CF  task  (Table  10).  Although  both 
groups  improved  their  performance  on  the  second  adminis- 
tration of  this  task,  they  did  not  differ  significantly  on 
the  posttest  administration  of  the  CF  task.  In  comparing 
the  posttest  performance  for  Groups  A,  B,  C,  and  D,  the 
differences  among  groups  was  significant  (p  < .001)  (Table 
12).  The  Duncan's  New  Multiple-Range  Test  showed  that 
Groups  A and  B differed  significantly  (p  < .05)  from  Groups 
C and  D,  but  not  from  each  other  (Table  13)*  There  was  a 
significant  (p  < .001)  difference  between  pre-  and  posttest 
scores  for  Groups  A and  B (subjects),  but  interaction  be- 
tween Groups  A and  B (subjects)  was  not  significant  (Table 
14).  The  Mann-Whitney  U Test  showed  a trend  in  the  direc- 
tion favoring  Group  A and  this  prediction,  but  the  U was 
just  short  of  significance. 

Although  the  trend  in  the  above  results  was  in  the 
direction  favoring  this  prediction,  the  trend  must  be  qual- 
ified by  the  following  observations.  Group  A receiving  the 
optokinetic  experience  did  show  a greater  pre-post  gain  on 
this  task  than  did  Group  B which  did  not  have  the  optokinetic 
experience.  Group  C which  received  the  optokinetic  exper- 
ience did  in  this  case  differ  from  Group  D.  Despite  the 
fact  that  experimental  Groups  A and  C did  differ  from  con- 
trol Groups  B and  D,  it  was  not  of  sufficient  magnitude  to 
be  statistically  significant. 

In  summary,  although  optokinetic  training  did  improve 
performance  on  the  closure  flexibi I ity  task,  the  results  of 
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the  present  study  do  not  support  t h i s p red  i ct  i on  statis- 
tical I y . 

Prediction  Three. --The  third  prediction  stated,  "Opto- 
kinetic training  will  facilitate  performance  on  the  per- 
ceptual (Picture)  differentiation  task."  This  prediction 
was  based  on  the  assumption  that  if  a third  character i st i c 
of  the  open  perceptual  field  was  the  individual's  capacity 
to  accept  into  awareness  any  and  all  aspects  of  reality 
(Combs,  1962),  then  perhaps  one  index  of  this  character i st i c 
might  be  the  individual's  ability  to  differentiate  details 
with  a complex  fi gure -ground  conf i gurat i on  such  as  a picture. 

In  reviewing  the  findings  of  this  study,  the  analysis 
of  variance  Groups  A and  B did  not  differ  initially  (Table 
1 7)/.  but  the  list  and  text  response  subjects  did  differ  sig- 
nificantly (p  <.  .05)  on  the  pretest  administration  of  the 
picture  d i f ferent i at i on  task  (Table  17).  Posttest  adminis- 
tration of  the  picture  differentiation  task  again  showed  a 
significant  (p  ■<  .05)  difference  between  text  and  I ist,  but 
not  among  Groups  A,  B,  C,  and  D (Table  19) • Although  Group 
A had  a higher  mean  gain,  the  Mann-Whitney  U Test  (Table  20) 
is  not  significant.  Using  the  Mann-Whitney  U Test  on  Groups 
A and  B separated  by  list  and  text  response  categories 
(Tables  21  and  22),  the  results  are  not  significant  although 
Group  A has  higher  gain  scores  in  both  categories. 

There  is  a slight  tendency  in  the  direction  of  support 
for  this  prediction  which  indicates  that  d i f fere nt i at i on  of 
details  and  written  response  to  those  details  within  a limited 
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time  period  did  increase  (Table  30,  Appendix  J).  Both 
Group  A list  and  text  subjects  showed  a greater  gain  pre- 
post than  Group  B list  and  text  subjects;  both  differences 
were  not  significant. 

{In  summary,  then,  optokinetic  training  did  not  improve 
performance  on  the  picture  differentiation  task,  and  the 
third  prediction  was  not  supported. 

I nterco rre lation  Ana  lysis. --One  of  the  problems  con- 
nected with  the  study  of  openness  of  the  perceptual  field 
has  been  the  necessity  of  using  severe  I measures  of  per- 
ceptual performance  in  order  to  measure  openness  of  the 
perceptual  field  which  is  a holistic,  mu  1 1 i -d i mens i ona I 
construct.  The  three  tasks  examined  in  this  study  were 
chosen  because  they  had  potential  utility  in  exploration 
and  further  explication  of  this  holistic,  subjective  con- 
struct and  to  reflect  various  cha racter i st i cs  of  the  open 
perceptual  field. 

In  reviewing  the  findings  of  this  study.  Table  34 
shows  that  there  was  significant  (p  ^ .01)  pre-post  corre- 
lations for  the  perceptual  speed,  closure  flexibility,  and 
picture  differentiation  tasks  indicating  high  test-retest 
reliability  for  each  task.  The  perceptual  speed  and  clo- 
sure flexibility  tasks  were  highly  cor re  I ated  with  each 
other  (p  < .01).  Since  the  Closure  flexibility  Test  is 
considered  a measure  of  Thurstone's  (1944)  "second  closure 
factor"  which  concerns  the  individual's  ability  to  hold  a 
configuration  in  mind  despite  distraction,  and  perceptual 
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speed  is  considered  to  embody  severe  I sub-factors,  it  seems 
likely  that  part  of  the  reason  for  the  high  correlation 
between  the  perceptual  speed  closure  flexibility  tasks 
lies  in  the  fact  that  they  measure  similar  attributes, 
attributes  with  components  in  common,  and  a facilitating 
relationship  while  still  remaining  somewhat  distinct  and 
separate  entities. 

The  picture  differentiation  task,  on  the  other  hand, 
was  negatively  correlated  (p  <■  .05)  with  the  post-closure 
flexibility  task  which  indicates  that  the  high  closure 
flexibility  subjects  were  more  likely  to  list  or  be  less 
fluent  verbal ly  in  their  response  to  the  picture  differen- 
tiation task.  There  was  little  or  no  correlation  between 
the  picture  differentiation  task  and  the  other  variables. 
This  suggests  that  the  picture  differentiation  task  mea- 
sured a different  aspect  of  the  perceptua I - behav i ora  I 
process. 

Summary 

The  prediction  that  optokinetic  training  would  improve 
performance  on  the  perceptual  speed  task  was  supported. 

The  prediction  that  optokinetic  training  would  improve 
performance  on  the  closure  flexibility  task  was  not  sup- 
ported. 

The  prediction  that  optokinetic  training  would  improve 
performance  on  the  picture  differentiation  task  was  not 
supported . 
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In  general,  the  findings  of  this  "study  would  seem  to 
i nd i cate  t hat : 

1.  Optokinetic  training  did  improve  performance  on 
the  perceptual  speed  task. 

2.  Optokinetic  training  did  not  significantly  improve 
performance  on  the  closure  flexibility  task,  although  the 
results  showed  a tendencyin  that  direction. 

3.  Optokinetic  training  did  not  improve  performance 
on  the  picture  differentiation  task. 
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CHAPTER  V 


SUMMARY,  CONCLUSIONS,  AND  IMPLICATIONS 

Summary 

The  purpose  of  this  research  was  the  investigation  of 
some  of  the  effects  of  optokinetic  training  on  openness  of 
the  perceptual  field.  Impetus  for  this  study  came  originally 
from  the  findings  of  humanistic  and  perceptual  psychologists 
and  current  emphasis  on  training  and  the  provision  of  en- 
riched experiences  directed  toward  greater  actua I i zat i on 
of  human  potential. 

The  term  optokinetic  training  referred  to  a training 
experience  using  an  optokinetic  perceptual  learning  device 
to  induce  the  optokinetic  reflex  eye  movement,  nystagmus, 
in  response  to  the  rapid  presentation  of  a complex  visual 
stimulus.  Openness  of  the  perceptual  field  referred  to  the 
capacity  of  the  individual  for  (l)  change  and  adjustment, 

(2)  acceptance  of  information  into  awareness,  and  (3)  rela- 
tive freedom  from  defense  and  distortion  within  his  per- 
cept ua  l field. 

For  purposes  of  the  present  study  perceptual  openness 
was  measured  by  performance  on  three  perceptual  tasks: 
perceptual  speed,  closure  flexibility,  and  perceptual  (pic- 
ture) d i f ferent i at i on  . Since  all  three  tasks  were  dependent  on 
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visual  perception,  it  was  hypothesized  that  the  optokinetic 
training  experience  would  increase  performance  on  the  three 
tasks.  Three  specific  results  were  predicted: 

1.  Optokinetic  training  will  improve  performance  on 
the  perceptual  speed  task. 

2.  Optokinetic  training  will  improve  performance  on 
the  closure  flexibility  task. 

3.  Optokinetic  training  will  improve  performance  on 
the  perceptual  (picture)  d i f fere  nt  i at  i on  task  . 

The  Sa mp I e 

The  sample  was  drawn  from  the  population  of  the  1968 
summer  enrollment  at  the  University  of  Florida.  Forty  paid 
volunteer  subjects  were  assigned  to  four  ten-person  experi- 
mental treatment  groups  by  means  of  a table  of  random  num- 
bers. There  were  23  males  and  17  females  in  the  study. 

The  mean  age  was  28;  median,  21;  and  mode,  19  years.  Six- 
teen different  academic  majors  were  represented. 

Des i gn  of  the  Study 

The  three  perceptual  tasks  were  selected  to  reflect 
various  aspects  of  the  open  perceptual  field.  The  Percep- 
tual Speed  test  required  subjects  to  rapidly  compare  con- 
figurations and  identify  two  figures  as  similar  or  identical. 
The  Closure  Flexibility  test  requ i red  the  subject  to  find 
a given  conf i gurat i on  (diagram,  drawing,  or  figure)  which 
is  'hidden'  or  embedded  in  a larger,  more  complex  configura- 
tion. The  perceptual  (picture)  d i f fercnt i at i on  task  required 
the  subject  to  search  for  details  within  a complex  figure- 
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ground  conf i gurat i on,  i.e.,  perceptual  differentiation. 

The  target  picture  was  Seurat's  Sunday  Afternoon  on  the 
Island  of  La  Grande  Jatte . 

The  four  treatment  groups  included:  (l)  Group  A, 

pretest  posttest  administration  of  the  closure  flexibility, 
perceptual  speed,  and  picture  differentiation  tasks  with 
optokinetic  training;  (2)  Group  B,  pretest  posttest  admin- 
istration of  the  three  perceptual  tasks  with  no  optokinetic 
training;  (3)  Group  C,  optokinetic  training  with  posttest 
only;  and  (4)  Group  D,  posttest  only. 

All  experimental  tasks  were  administered  during  the 
same  testing  period.  Test  sessions  lasted  from  30  to  60 
m i nutes  . 

Treatment  of  Data 

Statistical  procedures  utilized  in  analyzing  the  data 
included  analysis  of  variance,  Duncan's  New  Mu  It i p I e -Range 
Test,  and  the  Mann-Whi tney  U Test,  and  i nt ercorre I at i on 
analysis. 

Resu Its 

Of  the  three  specific  predictions,  only  prediction  one 
regarding  the  effect  of  optokinetic  training  on  perceptual 
speed  was  confirmed. 

In  relation  to  the  stated  predictions,  the  following 
was  found: 

I.  Optokinetic  training  did  improve  performance  scores 
on  the  perceptual  speed  task.  There  was  a statistically  sig- 
nificant difference  between  Groups  A and  B which  supported 
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this  prediction. 

2.  Optokinetic  training  did  not  improve  performance 
scores  on  the  closure  flexibility  task  to  a statistically 
significant  degree,  although  the  results  showed  a tendency 
in  that  direction.  The  second  prediction  was  not  supported. 

3.  Optokinetic  training  did  not  improve  performance 
on  the  perceptual  (picture)  differentiation  task  to  a sta- 
tistically significant  degree.  The  third  prediction  was 
not  supported. 

Conclusions 

In  general,  the  findings  suggested  that: 

1.  The  optokinetic  training  experience  did  improve 
performance  on  the  perceptual  speed  task  when  the  task  to 
be  performed  had  been  previously  experienced  perhaps  pro- 
viding  a perceptual  set.  The  individual's  perceptual  speed 
or  speed  in  finding  figures,  making  compar i sons,  and  carry- 

i rig  out  other  simple  tasks  involving  visual  perception  could 
be  increased  to  a certain  extent  by  the  optokinetic,  exper- 
i ence . 

2.  Optokinetic  training  did  not  improve  performance 
on  the  closure  flexibility  task  to  a statistically  signifi- 
cant degree.  The  individual's  closure  flexibility  or 
ability  to  keep  one  or  more  definite  configurations  in  mind 
so  as  to  make  identification  in  spte  of  perceptual  dis- 
tractions was  only  modified  to  a certain  extent,  although 
there  was  a tendency  in  that  direction. 
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3.  Optokinetic  training  did  not  improve  performance 
on  the  picture  differentiation  task  to  a statistically  sig- 
nificant degree  regardless  of  whether  it  was  a list  or 
text  response.  The  individual's  ability  to  differentiate 
details  from  a complex  f i gure-ground  configuration  and  the 
verbal  fluency  of  his  written  response  was  not  improved, 
although  the  results  showed  a si  i ght  tendency  in  that  direc- 
tion. 

Other  observations  indicated  that: 

1.  Closure  flexibility,  perceptua I speed,  and  pic- 
ture differentiation  tasks  had  high  test-retest  reliability 
coef f i c i ents . 

2.  There  was  a significant  relationship  between  the 
performance  on  the  pre-  and  posttest  administrations  of  the 
perceptual  speed  and  closure  flexbility  task.  The  per- 
ceptual speed  and  closure  flexibility  tasks  correlated  sig- 
nificantly (p  .01)  with  each  other. 

3.  There  was  no  general  relationship  between  response 
to  the  picture  differentiation  task  and  the  other  two  tasks. 
The  picture  differentiation  task  correlated  negatively  or 
not  at  all  with  the  other  tasks. 

I mp I i cat i ons 

The  present  study  treated  the  optokinetic  experience 
in  a holistic  fashion  which  now  needs  further  analysis, 
investigation,  and  refining.  The  following  variables 
adapted  from  Holland  (1965)  are  relevant  to  further  inves- 
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ti  gat  ion  and  development  of  optokinetic  'training: 

1.  Psychophysical  variables 

a.  Size  of  display  and/or  frequency  of  stimula- 
tion of  receptor  elements. 

b.  Structure  and  function  of  the  device  (OKLD)  . 

c.  Its  degree  of  complexity  (pattern  or  visual 

array) . 

d.  Illumination  of  the  stimulus  pattern  and/or* 
the  degree  of  brightness  and  contrast. 

2.  Programme  variables 

a.  Degree  of  distribution  of  massing  of  trials. 

b.  Direction  of  rotation. 

c.  Length  of  stimulation. 

d.  Whether  binocular  or  monocular  vision  is 
employed  during  the  stimulation  phase  and/or  whether  the 
cont ra- I atera I transfer  technique  might  be  used. 

e.  Differences  in  the  emphases  of  the  operating 
criteria  set  by  the  experimenter  during  his  instruction  to 
the  subject. 

3.  Subject  sources  of  variability 

a.  Integrity  and  capacity  of  his  nervous  system. 
For  example,  the  poor  performance  on  the  Archimedes  spiral 
for  known  deviants,  retarded,  brain  damaged,  and  senile 

i nd i v i dua I s . 

b.  The  cha racter i st i c mode  of  response  (person- 

a I i ty)  . 

c.  His  drive  or  desire  for  achievement. 
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d.  Age,  intelligence  and  perhaps  sex. 

e.  The  degree  of  anxiety  under  which  the  indi- 
vidual may  be  burdened  habitually  or  at  the  time  of  the 
exper i ment . 

f.  How  suggestable  the  individual  is  in  ambiguous 
s i t uat  i ons  . 

g.  How  tolerant  of  ambiguity  he  may  be. 

h.  The  effect  of  drugs  as  they  affect  the  neural 
chemistry  of  the  individual. 

i.  Simpler  determinants  such  as  visual  acuity 
and  eye  movements. 

j.  Multiple  and  complex  features  of  attention- 
i nattent i on . 

In  addition,  research  designed  to  discover  the  most 
effective  variables  and  combination  of  variables  for  dif- 
ferent purposes,  i.e.,  relaxation  or  stimulation  and  acti- 
vation of  the  individual,  ore  important  lines  of  research 
suggested  by  the  present  study.  Another  valuable  line  of 
research  would  be  the  use  of  e I ect rophys i o I og i ca I measures 
such  as  EEG,  EOG,  D.  C.  level  and  perhaps  even  evoked 
potentials  recorded  before,  after,  and  during  the  opto- 
kinetic experience  in  order  to  better  understand  the  physio- 
logical correlates  of  the  perceptua I -cogn i t i ve  responses  to 
optokinetic  stimulation  such  as  used  in  the  present  study. 

Dimensions  of  the  device  itself  could  be  altered.  For 
example,  Rademaker  and  Ter  Braak  (1948,  cited  in  Monnier, 
1967)  have  d i st i ngu i shed  two  levels  of  optokinetic  nystagmus 
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depending  on  the  whole  or  partial  occupation  of  the 
visual  field  which  was  discussed  in  Chapter  II.  There- 
fore, a larger  drum  would  occupy  a greater  portion  of  the 
individual's  visual  field  and  perhaps  would  have  a some- 
what different  effect.  Variations  in  r.p.m.  steady  or 
accelerated,  configurations  of  the  design  (size  and  com- 
plexity of  the  pattern,  presence  of  meaning  in  the  pattern 
either  verbal  or  symbolic,  and  density  of  the  interfaces  or 
edge  contrasts  among  the  details  in  the  visual  array), 
light  source  (direction,  diffusion,  reflection,  refraction 
or  radiation,  intensity  and  brightness  of  the  light,  in- 
termittent light  source  such  as  stroboscopic  effects  or 
presence  of  flicker,  light-dark  contrasts  of  the  moving 
shadows,  and  wave  lengths  of  the  light  or  color),  etc. 

Since  the  theoretical  position  on  which  the  present 
study  is  based  states  that  openness  of  the  perceptual  field 
is  a function  of  previous  perceptual  experience,  and  each 
perceptual  experience  builds  on  the  last  one,  it  seems 
reasonable  to  assume  that  expanding  perceptua I openness 
and  awareness  is  an  evolving  process  which  might  be  en- 
hanced by  repeated  optokinetic  training  experiences.  There- 
fore, further  research  might  include  a longitudinal  study 
of  some  of  the  effects  of  optokinetic  training  on  openness 
of  the  perceptual  field.  The  following  are  possible  ap- 
proaches to  longitudinal  investigations  of  the  optokinetic 
training  experience: 

I.  Longitudinal  study  with  repeated  testing. 
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2.  Follow-up  studies  of  the  same  or  similar  subjects. 

3.  A series  of  training  sessions  and  repeated  measure- 
ment, physiological  and/or  psychological,  to  determine  the 
presence  of  and  length  of  the  residual  effects  of  the  opto- 
kinetic experience  or  experiences  over  time  (minutes,  hours, 
days,  etc . ) . 

4.  The  effects  of  lengthening  or  shortening  the  dura- 
tion of  the  optokinetic  experience  itself. 

5.  The  subjects  for  the  present  study  were  for  the 
most  part  young  adults.  When  more  is  known  about  the  opto- 
kinetic experience  phenomenon  and  its  effects,  developmental 
studies  of  subjects  receiving  the  optokinetic  training  ex- 
perience during  the i r early  formative  years,  periods  of 
maximum  growth  and  development  might  be  fruitful  avenues  of 
research . 

The  present  study  needs  to  be  replicated  using  a 
larger  sample,  a sample  drawn  from  a different  population, 
and  another  Investigator.  Possible  changes  in  the  research 
design  include:  (l)  sample  controlled  for  age,  sex,  and 

academic  major;  (2)  response  to  the  perceptual  (picture) 
differentiation  task  restricted  by  instruction  to  either  a 
listing  or  textual  response;  (3)  response  to  the  picture 
di fferent i at i on  t&k  tape  recorded;  and  (4)  random  order  of 
the  perceptual  tasks.  Other  cognitive-perceptual  tasks 
might  also  be  useful  measures  of  the  effects  of  the  opto- 
kinetic training  experience  as  well  as  introspective  reports 
from  the  subjects. 
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In  summary,  much  more  research  and  experimentation 
need  to  be  done  before  the  effects  of  the  optokinetic 
training  experience  on  perceptual  openness,  especially 
perceptual  speed,  and  related  processes  can  be  fully 
understood  and  utilized.  The  results  of  the  present  study, 
in  the  opinion  of  the  Investigator,  seem  sufficiently 
promising  to  warrant  further  research  in  the  area  of  opto- 
kinetic training,  and  its  possible  contributions  to  the 
actualization  of  human  potential. 
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APPENDIX  A 


Instructions  for  Administering 
Experimental  Procedures  (Group  A) 

I.  GENERAL  INSTRUCTIONS 

This  is  a study  of  visual  perception.  I am 
going  to  ask  you  to  do  several  things. 

First,  you  will  work  three  short  tests. 

Second,  for  a short  time  you  will  watch  a re- 
volving drum  with  printed  pages  on  it. 

After  that  you  w i I I take  the  same  three  tests 
again,  and  that  will  be  a I I . 

II.  SETTING 

People  vary  a great  deal  within  the  normal  range 

on  these  tests.  Do  the  best  you  can,  but  don't  get 

"up-tight."  Please  do  not  discuss  this  with  anyone 

until  the  study  is  completed. 

III.  SPECIFIC  INSTRUCTIONS  (PRE-TEST) 

Perceptua I A.  Here  is  the  first  test.  Please  fill  in  the 
Speed 

blanks  at  the  top  of  the  page  and  read  the  directions. 

All  right  now  read  the  rest  of  the  directions. 
Are  you  ready? 

Beg  in.  (5  min.) 

( Stop ) 
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P i cture  B.  Here  is  a picture  by  Seurat. 

Please  write  your  name  at  the  top. 

In  the  spaces  provided,  write  what  you  see 
in  the  picture. 

Beg  in.  (2  min.) 

(Stop ) 

C I osure  C.  Here  is  the  third  test.  Please  fill  in  the 
F I e x i b i.  I i t y 

blanks  at  the  top  of  the  page  and  read  the  directions. 

Read  the  rest  of  the  directions. 

Ready? 

Beg  in.  ( I 0 min.) 

(Stop) 

IV.  OPTOKINETIC  TRAINING  DEVICE 

1.  You  see  before  you  an  Optokinetic  Training 
Drum  which  provides  a visual  experience.  Sit  facing 
the  drum  so  that  you  are  looking  at  the  side  of  the 
drum . 

2.  Sitting  in  a relaxed  position  gaze  intently, 
but  in  a relaxed  manner  at  the  visual  design. 

3.  Count  sub-vocal ly,  to  yourself,  to  block  the 
reading  response.  Count  I - I am,  2 - I am,  3 • I am 
and  so  forth  through  to  ten  slowly  and  begin  again.  Do 
not  worry  if  you  should  lose  count,  merely  begin  your 
count  again.  In  other  words,  just  let  it  happen.  Are 
there  any  questions?  (one  minute  at  1 6 r.p.m.;  five 
minutes  at  33  1/3  r.p.m.) 

4.  (Foil  owing  the  time  period  above,  the  turn- 
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table  was  turned  off  and  the  subject  allowed  to 
respond  to  the  experience  as  he  seemed  inclined  to  do 
so.) 

V.  SPECIFIC  INSTRUCTIONS  (POSTTEST) 

Percept ua I Here  are  the  three  tests  you  worked  before. 

Speed 

A.  Please  fill  in  the  blanks  at  the  top  of  this 
one  and  read  the  directions. 

Now  read  the  rest  of  the  directions. 

Are  you  ready? 

Beg  in.  (5  min.) 

(Stop) 

Picture  B.  Here  is  the  picture.  Please  write  your  name 

at  the  top. 

In  the  spaces  provided,  write  what  you  sec  in 
the  pi cture . 

Beg  in.  (2  min.) 

(Stop) 

C I osure  C.  Here  is  the  third  test.  Again  fill  in  the 

II  ex i b i I i ty 

blanks  at  the  top  of  the  page  and  read  the  directions. 
Now  read  the  rest  of  the  directions. 

Are  you  ready? 

Beg  in.  ( 1 0 min.) 

(Stop) 
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Instructions  for  Administering 
Experimental  Procedures  (Group  B) 


I.  GENERAL  INSTRUCTIONS 

This  is  a study  of  visual  perception. 

I am  going  to  ask  you  to  do  several  things. 
First,  you  will  work  three  short  tests. 

And  after  that  you  wi  I I take  the  same  three 
tests  again,  and  that  will  be  a I I . 

II.  SETTING 


People  vary  a great  deal  within  the  normal  range 
on  these  tests.  Do  the  best  you  can,  but  don't  get 
"up-tight."  Please  do  not  discuss  this  with  anyone 
unti I the  study  is  completed. 

III.  SPECIFIC  INSTRUCTIONS  (PRE-TEST) 


Perceptua I A . 
Speed 


page  and 


Here  is  the  first  test. 

Please  fill  in  the  blanks  at  the  top  of  the 
read  the  directions. 

All  right  now  read  the  rest  of  the  directions. 
Are  you  ready? 

Begin.  (5  min.) 

( Stop ) 
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P i cture  B.  Here  is  a picture  by  Seurat. 

Please  write  your  name  at  the  top. 

In  the  spaces  provided,  write  what  you  see 
in  the  picture. 

Beg  in.  (2  min.) 

(Stop) 

C.  Here  is  the  third  test.  Please  fill  in  the 
blanks  at  the  top  of  the  page  and  read  the  directions. 
Read  the  rest  of  the  directions. 

Ready? 

Beg  in.  ( 1 0 min.) 

« 

(Stop) 

IV.  SPECIFIC  INSTRUCTIONS  (POSTTEST) 

Pe rcept ua I Here  are  the  three  tests  that  you  worked  before. 
Speed 

A.  PI  ease  fill  in  the  blanks  at  the  top  of  this 
one  and  read  the  directions. 

Now  read  the  rest  of  the  directions. 

Are  you  ready? 

Beg  in.  (5  min.) 

(Stop) 

Picture  B.  Here  is  the  picture. 

Please  write  your  name  at  the  top. 

In  the  spaces  provided,  write  what  you  see 
in  the  picture. 

Beg  in.  (2  min.) 

(Stop) 
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Closure  C. 

Here  is  the  third  test. 

F I ex i b i I i ty 

Again  fill  in  the  blanks  at  the  top  of  the 
page  and  read  the  directions. 

Now  read  the  rest  of  the  directions. 


Are  you  ready? 

Beg  in.  (10  min.) 

( Stop ) 


APPENDIX  C 

Instructions  for  Administering  Experimental  Procedure 

(Group  C) 


APPENDIX  C 


Instructions  for  Adm  i n i st er  i rig 
Experimental  Procedures  (Group  C) 

I.  GENERAL  INSTRUCTIONS 

This  is  a study  of  visual  perception. 

I am  going  to  ask  you  to  do  several  things. 

First,  you  will  look  at  a revolving  drum  with 
printed  pages  on  it. 

After  that  you  wi  I I take  three  short  tests  and 
that  v/ i I I be  a I I . 

II.  SETTING 

People  vary  a great  deal  within  the  normal  range 
on  these  tests.  Do  the  best  you  can,  but  don't  get 
"up-tight."  Please  do  not  discuss  this  with  anyone 
until  the  study  is  completed. 

III.  OPTOKINETIC  TRAINING  DEVICE 

1.  You  see  before  you  an  Optokinetic  Training 
Drum  which  provides  a visual  experience.  Sit  facing 
the  drum  so  that  you  are  looking  at  the  side  of  the 
drum . 

2.  Sitting  in  a relaxed  position  gaze  intently', 
but  in  a relaxed  manner  at  the  visual  design. 

3.  Count  sub-vocal ly,  to  yourself,  to  block  the 
reading  response.  Count  I - I am,  2 - I am,  3 - I am 
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and  so  forth  through  to  ten  slowly  and  begin  again. 

Do  not  worry  if  you  should  lose  count,  merely  begin 
your  count  again.  In  other  words,  just  let  it  happen. 
Are  there  any  questions?  (one  minute  at  1 6 r.p.m.; 
five  minutes  at  33  1/3  r.p.m.). 

4-  (Following  the  time  period  above,  the  turn- 
table was  turned  off  and  the  subject  allowed  to  respond 
to  the  experience  as  he  seemed  inclined  to  do  so.) 

IV.  SPECIFIC  INSTRUCTIONS  (POSTTEST) 

Here  are  the  three  tests  that  you  worked  before. 

Perceptu  a I A.  Please  fill  in  the  blanks  at  the  top  of  this 
Speed 

one  and  read  the  directions. 

Now  read  the  rest  of  the  directions. 

Are  you  ready? 

Beg  in.  (5  min.) 

(Stop) 

P i ctu re  B.  Here  is  the  picture.  Please  write  your  name 
at  the  top. 

In  the  spaces  provided,  write  what  you  see 
in  the  picture. 

Beg  in.  (2  min.) 

(Stop) 

Closure  C.  Here  is  the  third  test. 

F 1 ex i b i I i ty 

Again  fill  in  the  blanks  at  the  top  of  the 
page  and  read  the  directions. 

Now  read  the  rest  of  the  directions. 

Are  you  ready? 

Beg  in.  ( 1 0 min.) 

(Stop) 
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Instructions  for  Administering  Experimental  Procedures 
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APPENDIX  D 


Instructions  for  Administering 
Experimental  Procedures  (Group  D) 

I . GENERAL  INSTRUCTIONS 

This  is  a study  of  visual  perception. 

I am  going  to  ask  you  to  do  several  things. 

You  wi  I I take  three  short  tests  and  that  w i I I 

be  all. 

II.  SETTING 

People  vary  a great  deal  within  the  normal  range 
on  these  tests.  Do  the  best  that  you  can,  but  don't 
get  "up-tight."  Please  do  not  discuss  this  with  any- 
one until  the  study  is  completed, 
ill.  SPECIFIC  INSTRUCTIONS  (PRE-TEST) 

Perceptua I A.  Here  is  the  first  test.  Please  fill  in  the 
Speed 

blanks  at  the  top  of  the  page  and  read  the  directions. 

All  right  now  read  the  rest  of  the  directions. 
Are  you  ready? 

Beg  in.  (5  min.) 

(Stop) 

P i cture  B.  Here  is  a picture  by  Seurat. 

Please  write  your  name  at  the  top. 

In  the  spaces  provided,  write  what  you  see 
in  the  picture. 

Beg  in.  (2  min.) 

( Stop ) 
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Closure  C.  Here  is  the  third  test. 

F I ex i b i I i t y 

Please  fill  in  the  blanks  at  the  top  of  the 
page  and  read  the  directions. 

Read  the  rest  of  the  directions. 

Ready? 

Beg  in.  ( 1 0 min.) 

(Stop) 


APPENDIX  E 


Directions  for  Perceptual  Speed  Test  and 
Sample  Items 
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PERCEPTUAL 

SPEED 
(IDENTICAL  FORMS) 


P I ease  fill  in: 

Name 

Age_ Sex  Date 

Occupat i on 


Developed  by:  L.  L.  Thurstone,  Ph.D.  & T.E.  Jeffrey,  Ph.D. 

The  Psychometric  Laboratory 
The  University  of  North  Carolina 

Directions  This  booklet  contains  problems  like 

those  shown  in  the  sample  below.  The 
first  figure  in  each  line  is  followed 
by  five  numbered  figures.  In  the 
blank  space  at  the  right  of  each  line, 
write  the  number  of  the  figure  which 
is  exactly  like  the  first  in  the  line. 
In  the  sample  below,  the  first  two 
blank  spaces  have  been  fi  I led  in  cor- 
rectly. You  fill  in  the  other  three. 

Go  right  ahead.  When  you  are  finished, 
the  examiner  will  te I I you  the  correct 
answers.  DO  NOT  TURN  THE  PAGE  until 
you  get  the  signal  to  do  so. 

SAMPLE  PRACTICE 


( F i gure  2) 


WHEN  YOU  GET  THE  SIGNAL  TO  BEGIN,  turn  the  page  and  mark  more 
problems  of  the  same  kind.  Work  as  fast  and  as  accurately  as 
you  can,  but  do  not  guess.  Wrong  answers  will  count  against 
you.  You  are  not  expected  to  finish  in  the  time  allowed.  You 
will  have  exactly  five  minutes  to  do  as  much  as  you  can. 


Copyright  1956  by  T.  G.  Thurstone  fr  T.  E.  Jeffrey 

Published  by  Industrial  Relations  Center 
The  University  of  Chicago  1225  E.  60th  Street 
Chicago,  Illinois  60637 
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APPENDIX  F 


Directions  for  Closure  Flexibility  Test  and 

Sample  Items 
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F 


Deve I oped 


CLOSURE 

L E X I B I L I T Y 

(CONCEALED  FIGURES) 
(FORM  A) 


PI  ease  fill  in: 

Name_ 

Age Sex Date 

Occupat i on 


by:  L.  L.  Thur stone , Ph.D.  and  T.  E.  Jeffrey,  Ph.D. 

The  Psychometric  Laboratory 
The  University  of  North  Carolina 

D i r e c t i o n s : 

The  row  of  designs  below  is  a sample  item  of 
this  test.  The  parts  have  been  labeled  to 
make  description  easier.  These  labels  do  not 
appear  in  the  test  items.  The  left  hand  de- 
sign in  each  row  is  the  figure . You  are  to 
decide  whether  or  not  the  figure  is  concealed 
in  each  of  the  four  draw i ngs  to  the  right. 

Put  a check  mark  ( \ /)  in  the  parentheses  under 
a £jr.gy * ng,  if  it  contains  the  f i pure  . Put  a 
zero  (Oj  in  the  parentheses  under  a dr a w i nq . 
if  it  does  not  contain  the  f i pure . Look  at 
the  row  of  designs  below. 


1 2 " - 3 4 


(°)  . (0)  (✓}  (V) 

In  the  row  above  a zero  (0)  has  been  written  in 
the  parentheses  under  drawing  J_^  The  first 
drawing  is  a square  but  it  is  larger  than  the 
4-i-S— L— * A zero  (0)  has  been  written  under  draw- 
1 ng  2.  Although  the  second  drawing  contains  a 
square  of  exactly  the  same  size  as  the  figure , 
it  has  been  turned.  Check  marks  (v/)  hove  been 
written  under  the  third  and  fourth  drawings 
since  they  each  contain  a square  of  exactly  the 
same  size  as  the  figure  and  have  not  been  turned. 
It  does  not  matter  than  the  figure  contained  in 
drawings  three  and  f o u r is  on  a d i f f e re  nt  I e ve I 
from  the  figure  at  the  left. 
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Samp  I e : 

Here  is  another  example  for  practice.  Try  it. 


CO 

( ) . ( ) ( ) ( ) 

You  should  have  placed  a check  mark  (\/)  in  the  parentheses 
under  the  first  and  third  drawings  and  zeros  (0)  in  the 
parentheses  under  the  second  and  fourth  drawings. 

WHEN  YOU  GET  THE  SIGNAL  TO  BEGIN,  turn  the  page  and  mark 
more  problems  of  the  same  kind.  Work  as  fast  and  as  ac- 
curately as  you  can,  but  do  not  guess.  Wrong  answers  wi II 
count  against  you.  You  are  not  expected  to  finish  in  the 
time  allowed.  You  will  have  exactly  ten  minutes  to  do  as 
much  os  you  can. 


Copyright  1956  by  Thelma  G.  Thurstone  and  T.  E.  Jeffrey 
Published  by  Industrial  Relations  Center,  1225  E.  60  Street 

Chicago,  Illinois  60637 
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Directions  for  the  Picture  Differentiation  Task  and 

Sample  Picture 


Seurat,  G.  Sunday  Afternoon  on  the  Island  of  La  Grande  Jatte 
(Canady,  I 959)  . 


Figure  3*  Perceptual  differentiation  task  sample  picture 


Descr i pt i 


APPENDIX  H 

e and  Experimental  Data 


TABLE  23 

DESCRIPTION  OF  THE  SAMPLE 


Subject 

Sex 

Age 

Academ i c 
Ma  j o r 

Subject 

Sex 

Age 

Academ i c 
Major 

AIO 

M 

21 

Bus . Adm  i n . 

C30 

M 

20 

Psycho  1 ogy 

All  . 

M 

25 

Psycho  1 ogy 

C3I 

M 

19 

Journa 1 i sm 

A 1 2 

F 

19 

Psycho  1 ogy 

C32 

M 

21 

Bus . Adm i n . 

A 1 3 

F 

23 

Educat i on 

C33 

M 

20 

Pol.  Sc i ence 

A 1 4 

M 

19 

Arch i tecture 

C34 

F 

26 

Educat i on 

A 1 5 

M 

31 

Arch i tecture 

C35 

M 

20 

Pre.  Med. 

A 1 6 

M 

21 

1 nt . Desgn . 

036 

M 

28 

Eng  1 i sh 

A 1 7 

M 

20 

Arch i tecture 

C37 

M 

25 

Educat i on 

A 1 8 

M 

19 

Arch i tectu  re 

038 

M 

27 

Arch  i tectu  re 

A 1 9 

F 

23 

1 nt . Desgn . 

C39 

F 

20 

Fine  Arts 
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M 

24 

History 

D40 

M 

24 

Soc i o 1 ogy 

B2I 

M 

22 

Arch i tecture 

D4I 

F 

22 

Educati on 

B22, 

M 

19 

Chem i st  ry 

D42 

F 

20 

1 nt . Desgn. 

B23 

F 

19 

Ph i 1 osophy 
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F 

21 
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F 

23 

Engl i sh 

D44 

M 

20 

Phys i cs 
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21 
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M 

53 
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F 

19 

Eng  1 . Lit. 
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F 

21 
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F 

32 
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F 

19 

N u r s i n g 

D49 

M 

22 

Arch i tecture 
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TABLE  25 

EXPERIMENTAL  DATA  SUMMARY  TABLE  GROUP  C AND  D 


Subject  Post-PS  Post-CF  Post-PD  List  Text 


030 

41  .00 

90 

26 

C3I 

72.00 

85 

47 

C32 

48.75 

56 

27 

X 

C33 

72.00 

98 

21 

X 

C34 

43.75 

50 

25 

C35 

89.00 

108 

54 

C36 

54.00 

45 

19 

C37 

64.00 

102 

37 

X 

C38 

67.00 

105 

10 

X 

C39 

75.75 

95 

25 

D40 

65.00 

105 

10 

X 

D4I 

62.00 

76 

40 

D42 

64.00 

75 

55 

X 

D43 

63.75 

101 

42 

D44 

56.00 

66 

30 

D45 

64.00 

82 

14 

X 

D46 

65.50 

96 

50 

D47 

67.00 

48 

36 

X 

D48 

78.75 

79 

21 

X 

D49 

62.50 

30 

27 

X 

X 


X 

X 

X 

X 

X 


X 


xxx 
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Supplementary  Statistical  Analysis  Summary  Tables 


RESPONSE  CHANGES  ACROSS  TWO  ADMINISTRATIONS  OF 
THE  PERCEPTUAL  SPEED  TASK  GROUPS  A AND  B 
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RESPONSE  CHANGES  ACROSS  TWO  ADMINISTRATIONS  OF 
THE  CLOSURE  FLEXIBILITY  TASK  GROUPS  A AND  B 
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TABLE  28 

OVERALL  N'S,  MEANS,  AND  STANDARD  DEVIATIONS 
PRETEST  PICTURE  DIFFERENTIATION  TASK 


Group 

N 

Mean 

SD 

A (Row  l) 

10 

25.00 

12.44 

B (Row  2) 

10 

40.70 

15.08 

List  (Co  1 1 ) 

10 

24.00 

13.97 

Text  (Col  2) 

10 

41.70 

12.26 

Total 

20 

32.85 

15.68 

OVERALL  N'S, 
POSTTEST  PICTURE 

TABLE  29 

MEANS,  AND  STANDARD  DEVIATIONS 
DIFFERENTIATION  TASK  ALL  GROUPS 

Group 

N 

Mean 

SD 

A ( Row 

1) 

10 

32.00 

16.66 

B ( Row 

2) 

10 

41  .70 

14.68 

C (Row 

3) 

10 

29.10 

13.26 

D (Row 

4) 

10 

32.50 

14.86 

List  ( Co  1 

1) 

22 

29.32 

15.62 

Text  (Col 

2) 

18 

39.33 

12.79 

33.82  15.11 


Tota  I 


40 


RESPONSE  CHANGES  ACROSS  TWO  ADMINISTRATIONS  OF  THE 
PICTURE  DIFFERENTIATION  TASK  GROUPS  A AND  B 


124 


o 


c 

• 

• — 

on 

CM 

— * 

IN 

tv 

m3 

tV 

o 

o 

CO 

<c 

CM 

— — 

— 

CM 

— 

CO 

— — 

o 

1 

1 

tv 

-p 

nf- 

oo 

On 

O 

CO 

CM 

o 

M3 

tv 

o 

CO 

ffi 

cO 

-*» 

<N 

m 

CO 

NO 

in 

m 

CO 

— 

0 

CL 

tv 

1 

• 

0 

m 

(N 

tv 

m 

00 

00 

On 

00 

NO 

On 

tv. 

o 

O 

J, 

IN 

— ’• 

CM 

nj- 

m 

m 

-fr 

CO 

o 

— 

nS- 

Cl 

nj- 

CO  -p 

V 

— — 

c 

a 

o 

— 

CM 

CO 

in 

M3 

tv. 

OO 

On 

* 

o 

3 •-> 

CM 

IN 

IN 

CM 

IN 

N 

CM 

CM 

04 

CM 

4-> 

z 

1) 

0 Si 

CO 

CO 

CO 

CO 

CQ 

CO 

CO 

CO 

CO 

CO 

0 

s 

t.  3 

K- 

O CO 

o 

c 

• 

... 

CO 

in 

tv 

CO 

in 

o 

o 

CM 

tv 

CO 

o 

o 

tv 

o 

— 

— - 

— 

tv. 

— * 

o 

o 

4-> 

o 

(N 

tv 

IN 

— 

NO 

— 

On 

o 

o 

CM 

to 

co 

in 

CM 

— 

— 

in 

CM 

CM 

CM 

— 

CO 

0 

CO 

CL 

o 

0) 

CM 

tv 

nt- 

N- 

tv 

— 

nf 

NO 

o 

o 

in 

L 

IN 

N 

CO 

— 

— 

CM 

in 

«=. 

CM 

CL 

CM 

< 4J 

O 

— 

c 

Q.  <P 

o 

— 

CM 

CO 

in 

M3 

tv. 

00 

ON 

IU 

ID 

3 

-P 

z 

<u 

O -O 

c 

<: 

< 

< 

c 

< 

< 

< 

c 

< 

0 

S 

C 3 

t- 

O CO 

125 


TABLE  31 

RESPONSE  CHANGES  ACROSS  TWO  ADMINISTRATIONS  OF  THE 
PICTURE  DIFFERENTIATION  TASK  GROUPS  A AND  B (LIST) 


Group  A Group  B 


Subject 

Pre- 

Post  - 

Gain 

Subject 

Pre- 

Post- 

Go  i n 

AIO  • 

22 

30 

8 

B2I 

12 

14 

2 

A 1 2 

34 

41 

7 

B23 

45 

49 

4 

A 14 

17 

22 

5 

B24 

48 

50 

2 

A 1 5 

1 1 

1 1 

0 

A 1 6 

1 1 

1 1 

0 

A 1 8 

14 

21 

7 

A 1 9 

26 

29 

3 

Total 

135 

165 

30 

Tota  1 

105 

1 13 

8 

N 

N 

7 

7 

7 

N 

3 

3 

3 

Mean 

19. 

28  23. 

57  4.28 

Mean 

35 

37.67 

2.67 
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TABLE  32 

RESPONSE  CHANGES  ACROSS  TWO  ADMINISTRATIONS  OF  THE 
PICTURE  DIFFERENTIATION  TASK  GROUPS  A AND  B (TEXT) 


Group  A 
Subject 

Pre- 

Post- 

Ga  i n 

Group  B 
Subject 

Pre- 

Post- 

Ga  i n 

A 1 1 

27 

42 

15 

B20 

25 

34 

9 

A 1 3 

44 

57 

13 

B22 

27 

28 

1 

A 1 7 

44 

56 

12 

B28 

46 

70 

24 

B29 

39 

56 

17 

Tota  1 

115 

155 

40 

Tota  1 

137 

188 

51 

N 

3 

3 

3 

N 

4 

4 

4 

Mean 

38.33 

51.67 

13. 

33  Mean 

34. 

25  47.00 

12.75 

127 


TABLE  33 

MEANS  AND  STANDARD  DEVIATIONS  FOR  PRE-  AND  POSTTEST 
PERCEPTUAL  SPEED,  CLOSURE  FLEXIBILITY 
AND  PICTURE  DIFFERENTIATION  VARIABLES 


Variables 

N 

Mean 

SD 

Pre-  Perceptual  Speed 

20 

65.69 

12.41 

Post- Per ceptua 1 Speed 

40 

71.83 

14.49 

Pre-  Closure  Flexibility 

20 

95.55 

23.87 

Post-Closure  Flexibility 

20 

102.48 

35.80 

Pre-  Picture  Differentiation 

40 

32.85 

15.29 

Post-Picture  Differentiation 

40 

33.82 

14.92 

INTERCORRELATIONS  OF  PRE-  AND  POSTTEST  PERCEPTUAL  SPEED, 
CLOSURE  FLEXIBILITY,  AND  PICTURE  DIFFERENTIATION  VARIABLES 
(Pretest  N — 20;  Posttest  N = 40) 
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coefficient  of  .444  for  significance  at  the  .05  level  and  .56!  for  significance 
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